


A Concrete Chuting Plant with . 
Braced Boom and Chute 


By Evererr lL. JoNnes* 


To handle the 10,000 curva, of concrete for the ay place. This belt 
proach to the North Side Point Bridge, at Pittsburgh, 
Penn., with a maximum daily output of 300 euyd., a 
chuting plant of effective layout and with some special 
details of construction has been in operation. 


The plant was lo- 
cated on a street which 
is parallel with the ap- 
proach and over which 
all the materials had 
to be delivered. Four 
12x12-in. mudsills 22 
ft. long were laid di- 
rectly on the street 
paving and upon these 
the entire foundation 
for the plant rested. 
The idea of this was 
to keep the mixer clear 
of the ground so that 
any water or slop from 
it would run down the 
street. Across the 12x 
12’s, 10x10-in. timbers 
were next laid, and on 
these was spiked a 2- 
in. plank floor. At the 
front of the platform 
was put a 20-cu.ft. 
Ransome 
driven mixer. 


electric- 


The charging hopper 
to the mixer was di- 
vided off with a sheet- 
iron partition so that 
it could be used as a 
measuring hopper; a 
second floor was built 
level with the top of 
this hopper and was 
used by the men charg- 
ing the mixer. As this 
platform was some 8 
ft. above the ground, 
an inclined 20-in. can- 
vas belt was located 
so. that the cement 
could be unloaded di- 
rectly upon it from the 
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delivery wagons and carried up and dumped onto a table 
at the back of the charging platform ; from this table an 
inclined chute led into the measuring hopper so that as 


fast as one bag of cement was dumped another took its 


measured the sand and gravel. 
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worked on the charging platform 





was run from a shaft connected to the 
mixer motor through a friction drive. Only three men 
“One opened the cement 
bags, one dumped cement into the hopper, while the third 


The storage bins di- 
rectly above the meas 
uring hopper had a 
capacity of 500 cu.yd. 
of sand and 100 cu.yd. 
of gravel, and since 
this material was de- 
livered by teams a 
hole was dug in the 
street so that the wag- 
ons could be dumped 
through trap doors di- 
rectly into the boot of 
a bucket conveyor, 
which hoisted the ma- 
terial into the bins. 
This conveyor was 45 
ft. high, with an 80- 
ton per hour capacity, 
and was driven by a 
15-hp. motor located 
on top of the bins. 
The water-measuring 
tank and the lever to 
charge the measuring 
hopper from the bins, 
and to charge and dis- 
charge the mixer, were 
located on a platform 
directly over the mix- 
er. Water was let into 
the mixer through a 
quick-opening valve 
which would empty 
the measuring tank in 
ten seconds. Two men 
worked on this. plat- 
form—one_ controlled 
the water and charged 
the measuring hopper 
with sand and gravel, 
the other charged and 
discharged the mixer. 
The concrete from the 
mixer was discharged 
into a 40-cu.ft. hoist 
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bucket, two batches being dumped into it before it 
was hoisted to the top of a 90-ft. tower, an 8x10-in. 
hoisting engine being used for this work. As the mixer 
would turn out five batches every four minutes, the engi- 
neer had to hoist only five batches every eight minutes 
because of the double batch. 

The tower and chutes are shown in the accompanying 
view. The tower was constructed in the regular way with 
6x6-in. corner posts halved together at the joints and well 
For the dis- 
tributing chutes it was desired to have a chute that could 
he moved quickly and without much trouble. 


vuyed with two sets of four guys each. 


On account 
of the cost and unsatisfactory results obtained from the 
so called free-end chutes now on the market there was 
built a wholly original one. The boom was built on the 
job from four 2x4-in. spruce sticks latticed together with 
Ix3-in. boards into a stiff member 50 ft. long tapering 
from 2 ft. 6 in. square at the middle to about 10 in, square 
at the ends. One end was fastened to the tower with a 
wrought-iron Chicago boom seat, the outer end was held 
up by two 84-in. wire cables running through an equaliz- 
ing sheave fastened on the tower about 18 ft. above the 
hoom seat. On these cables were strung pieces of 2x4-in. 
blocks 18 in. Jong notched out to fit the bottom of the 
chute, which rested on them. 


By WALTER 


SY NOPSIS—Three previous articles have (Part 
I, Jan. 14,1915) outlined this work, (Part T1, Jan 
21) described the shaft excavation and (Part Ill, 
Jan. 28) described the tunnel excavation. This 
article describes the concreting of the tunnels. 


IV. Tunnel Concreting 


The concrete lining of the City Tunnel was placed by 
the general methods worked out on the other pressure 
tunnels of the Catskill Aqueduct, which were described 
in ENGINEERING News of June 1, 1911. Important im- 
provements in mixing plants and forms were made in 
the city work, however, which led to greater speed and 
economy in concreting. It is intended to take up in de- 
tail only such features of the equipment and methods as 
differed from previous practice. 

A well designed concrete-mixing plant, containing most 
of the good features developed by conditions on the City 
Tunnel, is seen in Fig. 10, which shows the plant which 
was built at Shaft 14 in Central Park. Gravel and sand 
dumped from auto trucks into the hopper at the street 
level were elevated by a belt conveyor into bins, from 
which they were drawn through chutes to gaging hoppers, 
thence discharged into a 1-cu.yd. concrete mixer, located 
in the chamber excavation close to the shaft. Cement was 
elevated in bags on a chain elevator or bag hoist to a stor- 
age room with a capacity of 3500 bags, located above the 


*Department Engineer, City Aqueduct Department, Board 
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The chute was made from No. 10 iron with straic 
sides 10 in. deep, 9 in. wide, and a half-round bott«, 
The sides were flanged out on top to stiffen it, and 10- 
sections were bolted together with splice plates to give 1 
iron its full strength. It was additionally braced acr 
the top with transverse angle irons and diagonal flat ba 
The 50-ft. free end chute was hung from the end of 1 
boom on a swivel joint, and to give this section additioy 
stiffness a 5¢-in. rod was run from one end to the otly 
through lugs riveted onto the bottom of the chute. 
constructing it this way all hog reds and lateral bra: 
were eliminated, making it much more convenient 
handle, and four to six men could move the whole chut 
in a 100-ft. radius without any trouble. This distan 
could be increased by suspending fixed chutes from 
cable which ran over the tower and anchored to the la.) 
arch. 

The construction of this chute enabled concrete to r 
ata much flatter angle than the writer had ever been ali. 
to do with any chute now on the market, and to date som 
8000 cu.yd. of concrete have passed through it withow 
having it ‘clog once. It also proved most economical fo: 
this particular case. 

Booth & Flinn, Ltd., are the general contractors, whili 
the writer is in charge of construction. 
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The City Tunnel of the Catskill 
Aqueduct 


EK. Spgar* 


gravel and sand bins, from which it was dropped on signal 
through an 8-in. pipe into the mixer. The concrete was 
dumped from the mixer directly into concrete cars of 1- 
cu.yd. capacity on the shaft cage, lowered to the tunne! 
and hauled to the forms in four- to five-car trains by stor- 
age-battery tractors. This plant had a capacity of about 
20 cu.yd. of concrete per hr. 
On the northerly section of the tunnel, at Shafts 
2 and 14, two interesting concreting plants were erect- 
ed which differed essentially from others in the city. 
TABLE VII. CONCRETING EQUIPMENT AT SHAFTS 2 AND 14, 
CITY TUNNEL 
Shaft 2 


Item 


Motor trucks for hauling 
Te 

Brown locomotive crane.. 15-ton 

Side dumping cars for haul- 
ing aggregate. . Two 2-cu.yd. capacity 

Storage bins, stone or 300 cu.yd. 610 cu.yd. 
gravel sand or screenings. 150 cu.yd. 360 cu.yd. 
Belt conveyor for stone and Austin, capacity, 0.4 Stevens-Adamson, capacity 
sand .... @u.yd. per min. 1 cu.yd. per min. 

Chain elevator for cement. None Stevens-Adamson, 7 bags per 


min. 

Chain belt, 1 cu.yd. Chain belt, 1 cu.yd. capac- 
s capacity ity 

Concrete mixer for cement Smith, } cu.yd. capac- 


Shaft 14 
Average 2 trucks of 4 to 6-cu, 
yd. capacity on 3 shifts 
None 


None* 


None 


Concrete mixer 


ity 
Eagle Iron Works (used Eagle Iron Works, for con- 
for workmen only) crete 
. Florey single - drum, Lidgerwood single-drum, 90- 
112-hp. a.c. motor hp., 220-volt as. motor 
Four 3-ton trolleys Six 4-ton storage batteries 
One 5-ton trolley 
. 35 Koppel and Youngs- 16 Koppel cars of 1} cu.yd 
town cars of 1} cu.yd. capacity 
capacity (long haul) : 
Concrete forms with incline Blaw steel forms, 1 set Blaw steel forms, 3 sets side- 
sidewall and arch, wall and arch, each form (i) 
each form 110 ft. long ft. long 
1 set sidewall and arch, 
each form 80 ft. long 
1 25-hp. Lidgerwood One 22-hp. Lidgerwood d.c. 
d.c. motor motor 


* Motor trucks hauled cement te this shaft under contract, also small amount 
of sand. 


Balanced cages (2) 5’x8’.. 


Electric tractors.......... 


Concrete cars....... 


Electric hoist on form 
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At each of these plants the concrete mixer was placed 
the tunnel at the foot of the shaft and’ sup- 
ied through a 12-in. wrought-iron pipe from. stor- 
ve bins at the surface, with the broken stone and screen- 
vs required for each batch. Into this pipe, which was 
little over 200 ft. long, was discharged in advance of 

e aggregates the amount of cement for each batch, the 
cement being first turned over with a little water in a 
small mixer located in the cement shed beside the shaft. 
The storage bins were supplied from large piles of stone 
and sereenings crushed there from tunnel spoil. These 
materials were handled with a Brown locomotive crane 
and side-dumping cars which delivered them to a belt 
conveyor supplying the bins. Each plant was capable 
of a greater output than those dependent upon the shaft 
cages, something like 35 cu.yd. of concrete per hr., al- 
though an average output of less than 20 cu.yd. was real- 
alized in concreting the sidewall and arch because of the 
limitations in the speed of transportation in the tunnel 
and in the placing of the material in the forms. ‘The bot- 
tom section of the 12-in. wrought-iron pipe supplying 
the mixer at Shaft 2 wore out, and had to be replaced, 
hut material for over 50,000 cu.yd. of concrete was dis- 
charged through the pipe at Shaft 4 without wearing 
more than a few holes which could readily be patched up. 
The principal items of the equipment of the concreting 
plants at Shafts 2 and 14, noted above, are shown in 
Table VIL. 

Among the important improvements made in the con- 
creting plants on the City Tunnel may be mentioned the 
use of longer arch and sidewall forms, a matter which is 
discussed below, the raising of the sidewall forms above 
the springing line to decrease the amount of arch con- 
crete, and the adoption of trucks running on the tunnel 
track in place of the old trucks with beveled wheels bear- 
ing directly on the concrete of the invert. 

Invert—The successive operations of lining the tun- 
nel are shown in Fig. 11. The first step was concreting 
the invert, that portion of the lining on the bottom, vary- 
ing from a width of 4 ft. in the tunnels of 11 ft. in diam- 
eter to a width of 514 to 614 ft. in the tunnel of 15 ft. 
diameter. Radial joints were formed for a depth of 15 
in. below the finished surface in all tunnels. Beyond this 
depth the bottom of the tunnel outside the invert forms 
was leveled up to receive the sidewalls. The bonding 
groove formerly made in this radial joint was omitted 
because it was found to be difficult to properly fill this 
groove in concreting the sidewalls and, unless well filled, 
the groove decreased the water-tightness and strength of 
the lining. The placing of the invert was a continuous 
operation, the concrete being dumped from the cars into 
the forms from the elevated track or “high line” above 
the invert, the concrete spaded roughly to the shape of the 
invert as it began to set and finally screeded from the 
radial forms and given a trowel finish. The maximum 
slope to which the concrete was thus worked was 1 on 24%. 
The radius of the invert was made from 3 to 18 in. less 
than the remainder of the section in order to make the 
sidewall form bear on the edge of the invert. The speed 
with which the concrete in the invert was placed was 
limited by the amount of tunnel bottom that could be 
cleaned and the length of forms that could be set in ad- 
vance of the concreting. Progress for one concreting 
plant generally averaged from 600 ft. per week, when con- 
creting on one shift daily, to 1500 ft. per week when the 
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placing of concrete was carried on during three shifts 
daily. he maximum progress was greater. In the 15- 
ft. tunnel, 1957 ft. of invert, 51% ft. wide, were placed 
in one week of six working days from the plant at Shaft 
4, working three shifts daily, and in the 11-ft. tunnel, 
2281 ft., 4 ft. wide, were concreted in the same length of 
time with a similar organization at Shaft 21. The first 
record involved the placing of about 1290 cu.yd. of con- 
crete, including the excess beyond the payment lines; the 
second, about 1280 cu.yd. A shift on the invert coneret- 
ing was made up of 50 to 75 men, including the men 
cleaning up ahead of the forms. 

SIDEWALL AND Arcuh—The method of “trailing” arch 
and sidewall forms was universally adopted in placing 
the upper portions of the City Tunnel lining. In this 
method, a sidewall form and an arch form of equal length 
were set up together at a distance apart of 1 to 5 ft. (and 
on Contract 63, 20 ft.) with common incline and track, as 
indicated in Fig. 11, and both filled by the same organiza- 
tion. The cars containing the concrete, in trains of four 
or five cars, were delivered to the foot of the incline, 
hauled up by an electric hoist on the far end of the set of 
forms, then dumped on the platform and shoveled into the 
forms. This plan permitted the mixing plant and trans- 
portation system to be run more uniformly than if the 
arch form were filled separately, since the concrete could 
be diverted to the sidewalls when concreting of the arch 
form slowed down as the keying up of the arch began. 

It was considered better practice, on the whole, to con- 
crete toward the mixing plants, since this plan brought 
the sidewall form nearer the concreting plant and the 
delivery of concrete to the sidewall did not interfere with 
keying the arch, and, what is perhaps more important, 
when the forms were not designed to haul through, the 
muck from trimming and cleaning in advance of the 
forms could be more readily removed from the tunnel 
through the concreting shaft. The plan of concreting 
away from the mixing plant was worked out success- 
fully, however, at several sections and was considered 
most desirable in tunnels through bad ground, since the 
workmen were less exposed to falling rock. 

The concrete of the City Tunnel lining was mixed in the 
proportions of 1 volume of portland cement to 114 of sand 
or screenings to 3 of gravel or broken stone, this richness 
being considered necessary to secure a maximum of water- 
tightness throughout. Except for the somewhat dry con- 
crete in the arch key, the concrete was mixed with about 
20 to 25 gal. of water per cubic yard, giving a wet, plastic 
mixture which readily filled the forms and made a dense, 
impermeable concrete. The concrete on either side of 
the key, which was banked up behind the radial boards, 
was mixed with less water than above and that of the key, 
which was still drier, had only about 16 gal. of water 
per cubic yard. 

The shorter arch forms, 60 to 80 ft. long, were’ keyed 
from one end, the longer forms from 2 or 3 points and the 
closures made with the boxes shown in Fig. 12. Forms 
were moved within 16 to 24 hr. after they were filled. 

Not the least of the preparations for concreting 
was the placing of drip pans in wet ground to pro- 
tect the fresh concrete. These pans varied with the 
conditions from 4 or 5 sq.ft. to 150 or 200 sq.ft. in size. 
The large size was avoided if possible, since high grouting 
pressures applied to such areas might rupture the lin- 
ing. These pans were made up of plates of cheet iron 





ENGINEERING NEWS 


r=: 


nber of Transverse Cracks 


Nur 


Length of Form in Feet 
used in Concreting 

£100 — cate 

a “JT Ry ° Arch 
*Sideval/ 
R= Rondo? 
We Nala 
M=Moodna 

°WI76 Derotes the tobe! numb 


oy Ya Can rr Ba ip 
: ; Pian of Cement Room 
ute from 


Hopper to Cars 2 Length of Fo wom in Feet used in Concretinc } 


FIG (3- RELATION BETWEEN CRACKS IN CONCRETE 
PRESSURE~TUNNEL LINING AND LENGTHS 
OF FORMS 


- wer Pps s 
ast Roe H TTT Os 


FORT) AW WIA ale ie Fal 7 7 ry 7 rT nip PRA IN IS ay 


ist Stage, Concreting of wert Section A-A 


“ys Timbers every 0 
f\ wedged against 


2", 


TT Ne oy peytr ing MTA RMR A NE 


NA Stage, Concreting of Sidewalls 


Thebhhhb heh 


a ees cata 


SR ace rrp Ree enarny 


39 Stage, Concreting of Arch and Keying sare * Section C-¢ 


FIG. Il- SUCCESSIVE CONCRETING OPERATIONS 


Beeese 


CoNCRETING THE City TUNNEL OF THE CATSKILL AQUEDUCT 








ebruary 4, 1915 ENGINEERING NEWS 197 
2 to 28 gage, 24 to 30 in. wide, cut to required length, plastering was permitted, but, once in a while, the nat- 
were attached to the walls of the tunnel by nails in ural instincts of a mason employed as a finisher led him 
J plugs driven into small holes drilled into the rock to plaster up a crack at the joints. The writer believes 
the purpose. One or two 2-in. pipes were ordinarily that such plastering was worse than useless. Experience 
ed in each pan, and carried through the forms for the elsewhere indicated that a thin layer of mortar applied 
\inage of the pan during concreting and for the sub- to old concrete would spall off after the first draining of 
juent operation of grouting, and all joints made tight the tunnel, if there was the slightest pressure behind it. 
th oakum to which sometimes plaster of paris was The relative progress made in lining the City Tunnel, 
iided. Pipes were also set and calked in the water- the lengths of forms and the force employed are shown 
aring seams and the water carried through the forms. in Table VIII. With the forms 100 ft. or more in 
In addition to the pipes in drip pans and seams, 2-in. length, in the 14-ft. and 15-ft. tunnels of Contracts 
pipes were also placed in the arch at intervals of about 63 and 65, only two sets of sidewall and arch forms 
25 ft. for the purpose of grouting the voids over the con- were used at each concreting plant, one on either side, 
crete, and others set to fill dry packing over the arch and and the concreting was carried on continuously with 
behind the steel roof support. In placing grout pipes, the three shifts of 45 to 65 men, one form being moved and 
shortest possible connection. were made and bends were set up while the other was being concreted. A similar 
carefully avoided as indicated in the typical sections of | schedule was maintained at each concreting plant of Con- 
lined tunnel in Fig. 11. tract 67, where four to five sets of forms, 60 to 80 ft. long, 
Bonding grooves in the joint at the top of the sidewalls in the 11-ft. and 12-ft. tunnels, were concreted from each 
were, in some cases, omitted without any apparent in- plant and three shifts of 60 to 80 men employed. In the 
crease in leakage. It was considered good practice to put 12-, 13- and 14-ft. tunnels on Contract 66, quite another 
them in, however, when the thickness of the lining at the organization was maintained as only three forms 60 to 
joint was not too small, as these grooves were readily 80 ft. long were concreted from each plant and the work 
filled when concreting the arch and might possibly in- was ordinarily completed in two shifts. About 50 to 80 
crease the water-tightness of the tunnel if, under pres- men were employed on each of these shifts and a third 
sure, there should develop a tendency to separation on this shift of 30 to 40 men used to make preparation for the 
joint. By exercising care in keeping the steel forms in next day’s work. 
shape and the plates clean, excellent work was obtained Some remarkable records in concreting were made on 
in the concrete of the City Tunnel lining. An occasional the City Tunnel in placing sidewall and arch concrete. 
shoulder at the transverse and longitudinal joints was In the 15-ft. tunnel, 670 ft. of completed lining above 


beveled off and any bad work cut out and replaced. No _ the invert, comprising 2380 cu.yd. of concrete, were placed 
TABLE VIII. TUNNEL-LINING DATA, PROGRESS OF CONCRETING ARCH AND SIDEWALLS 
Normal Amount of Con- 


crete in Lining per Foot of 
Tunnel Within Payment 


Lines of Standard Type A No. of Sets Total Amount of Con- 
Sections, Including Space of Sidewall crete in Sidewall and Average Amount of Lin- 
Allowed for Dry Packing, and Arch Arch Placed from Total Elapseding Placed per Month 
Cu.Yd. Forms at Ax. Time This Plant Time in from This Plant* 
Full Arch and This Plant of Filling Linear Actual Months from Linear Actual Av. Cu. Yd 
Concreting Diameter Section Sidewall, and Length Each Set Feet Amount Beginning to Feet Amount of of Concrete 
Plant at of Tun- 10-In. Exclusive of Each of Forms, of Tun- of Concrete, _ End of of Tun- Masonry, Placed per 
Contract Shaft nel, Ft. “A” Line of Invert Form, Ft lir. nel Cu. Yd Concreting nel Cu. Yd Man-dayt 
. « f 1-110 304 5,350 19,225 | . 892 3,204 ) « 
63 2 15 3.04 3.44 11 $0 22 3,600 12950 6 600 2'158 | 1.30 
R 1-105 29} 5,210 20,130 . ; S802 3,097 . 
4 15 3.04 3.4 4408S 424 6.923 26.730 i \ 1,066 4112} 1.68 
65 6 15 3.94 3.21 2-100 36 7,130 29,310 7} 983 4,043 0.99 
8 15 3.94 3.21 2-100 36 6,544 29,023 6} 1,047 4,645 1.02 
10 { 15 3.94 3.23 1-100 264 3,520 12.197 8 { 440 1,525 | 108 
\ 14 3.73 3.05 1-100 263 4,330 14,667 541 1,833 ; 
12 14 3.73 3.05 2-100 37 5,346 17,584 7 764 2,512 1.22 
66 14 14 3.73 3.09 3- 60 14 10,165 39,165 9 1,129 4,352 y.*@ 
f 14 3.73 3.11 2—- 60 184 5,201 ) 
17 13 3.51 2.89 1- 60 to 70 184 to 20 4.468 } 41,800 104 1,197 3,980 111 
Liz 3.21 2.61 1— 80 243 2,906 
{ 1- 60 16 1,089 } 
67 19 12 3.21 2.83 2- 70 17 2,427 21,362 4} 1,448 4,933 0.90 
| 2—- 80 17 2,752 
12 3.21 2.83 1- 60 19 1,266 ‘ _— ; 
21 Vil 2.99 2 61 3- 60 16 3.456 15,367 34 1,418 4,617 0.82 
22 1 2.99 2.62 4— 60 16 6,279 18,397 4} 1,322 3,872 0.70 
2 9 °° 9. » 
ot it 2 90 2 62 2. 00 + } 3,584 10,000 4 896 2,500 0.61 


Width of invert at Shafts 2 and 4, 5.5. ft.; at Shafts 6, 8 and 10 North, 6.5 ft.; at Shaft 10 South and 12, 6.0 ft.; at Shafts 14 and 17, 5 ft., and at Shafts 19, 21, 22, 
23 and 24,4 ft. Top of sidewalls was ac springing line on Contracts 65 and 66; 1.5 ft. above on Contract 63 and 2.9 ft. above with radial joint on Contract 67. 

* Rate of progress at Shafts 2 and 4 increased over these figures as forms approached concreting plants at these shafts 

+ Based on total force employed at given plant from engineers’ force accounts 


TABLE IX. SUMMARY OF CROUTING DATA, CITY TUNNEI 


Length of Tunnel in this Section, Ft. Volume of Grout Placed, Cu. Yd. per Lin.Ft 
Permanent Permanent 





Approximate Leakage into Tunnel, 
Diameter of Roof Support Roof Support Average Av. Ground- Gal. per Min 
Finished Tun- with Dry with Dry of water Head Before After 
Contract nel, Ft. Unsupported Packing Total Unsupported Packing Section on Section, Ft. Grouting Grouting 
63 15 19,214 2053 21,267 0.21 1.76 0.36 220 490 60 
65 oe 15 16,293 1366 17,659 0.35 2.40 0.51 370 218 27 
ae 14 10,146 514 10,660 0.37 2.78 0.49 320 25 4 
66 ie 14 15,229 351 15,580 0.25 1.16 0.26 220 113 15 
“a 13 4,561 none 4,561 0.24 No permanent 
support 0.24 200 0 0 
12 2,999 none 2,999 0.25 No permanent 
support 0.25 190 11 2 
67 ae 12 7,581 none 7,581 0.19 No permanent 
support 0.19 590 46 10 
11 13,507 RG* 13,596 0.17 1.39 0.18 500 510 15 
89,530 4,373 93,903 : ‘ ; 1413 133 
0.26 2.03 0.34 330 
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in six days from Shaft 2, and 559 ft. of sidewall and 
658 ft. of arch, comprising 2287 cu.yd. of concrete in six 
days, were concreted from Shaft 8. In the 11-ft. tunnel, 
839 ft. of arch and sidewall, comprising 2207 cu.yd., were 
concreted from Shaft 22 

The best record from one concreting plant for a month 
was that of 2934 ft. of sidewall and arch, or 9470 cu.yd. 
of concrete in the 12-ft. tunnel at Shaft 19. 

Some idea of the speed with which concrete was placed 
in the 11- and 12-ft. tunnels may be obtained from the 
record made from three plants during a calendar month 
on Contract 67, 


in 7 days. 


where 23,835 cu.yd. of concrete were 
placed in 7503 ft. of sidewall and arch forms, where 
every yard had to be shoveled. A few years ago, the plac- 
ing of this amount of concrete during a month in the 
open was considered a creditable performance for one 
organization. From Table VIII, it may be that 
the greatest amount of concrete in proportion to the 
number of men employed was put into the long forms 
in the 15-ft. tunnel on Contract 63. 


seen 


Little appeared to be 
gained, however, by using forms of much greater length 


than 100 ft. Beyond this length it became increasingly 


difficult to deliver the concrete rapidly enough to insure 
dense monolithic work. 

In considering the permissible length of arch and side- 
wall forms for the City Tunnel, it was evident as a mat- 
ter of speed and economy that a long form was better 
than a short one. If the concrete could be delivered to 
the form as fast as it could be satisfactorily placed, any 
increase in the length of the form would give room for 
more men to work and would therefore increase the 
amount of concrete that could be placed from a given 
plant, and correspondingly diminish the overhead charges. 
On the other hand, just how far is it possible to go in 
lengthening the sidewalls and arch forms, and at the 
same time make sure of getting the best work ? 

Previous to the construction of the Catskill Aqueduct, 
the concrete lining of large tunnels in this vicinity had not 
been placed in lengths greater than 40 or 50 ft., and these 
and even shorter lengths were adopted in lining the Ron- 
dout Siphon, the first pressure tunnel constructed. It was 
found in this and other pressure tunnels subsequently 
lined that the contraction of the concrete lining in con- 
tact with an irregular rock surface did not as a rule éause 
much opening up of the transverse joints. Instead of the 
sections drawing apart at these joints where the shrink- 
age of the concrete had been provided for, through bond- 
ing grooves or steel plates, irregular transverse shrinkage 
cracks developed between the transverse joints, even in 
the 30- and 40-ft. lengths, and were only absent in the 
shortest of the sections, a few lengths of 20 ft. This crack- 
ing of the lining appeared to be largely the result of 
shrinkage in cooling from the temperatures of 100° to 
160° F., to which the concrete frequently rose in the 
forms during setting, and the temperatures of the rock 
behind the lining of about 60° F., and of the air to which 
the face of the concrete was exposed, which in the summer 
was not much above 60° 
sometimes fell below 32° F 


F., and which in the winter 
. near a down-cast shaft. 
Some experiments recently made in the city indicate 
that this shrinkage is complete within ten days after plac- 
ing, when the concrete has cooled to the temperature of the 
tunnel. These intermediate cracks in the lining were ex- 
ceedingly fine, however, and did not appear, in general, to 
go through the lining, except in the upper portions of the 
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arch which was not bonded to the rock. There was 
a rule, little trouble in making these cracks tight 
grouting if the grout could be delivered over the ar 
fill the space behind the cracks. Slight leakage someti: 
took place through the cracks below the arch, not bec: 
the rock was necessarily exposed, but because, it se 
the resistance of the lining had been diminished thro 
the cracking of the outer portion of the concrete. T 
transverse joints, even with the bonding grooves, ap) 
ently offered, on the other hand, a continuous chan) 
from the rock to the face of the lining, and one of ¢ 
greatest difficulties in grouting was to prevent the esca 
of grout through these joints. There was often some 
ficulty in placing the concrete about the steel plates wh 
were occasionally substituted for the bonding groove. 
and such joints were not always water-tight, althou 
they perhaps held the grout better than the grooves. From 
these considerations and the inspection of the finished 
tunnels of the Catskill Aqueduct, the leakage appeared o: 
the average to be as great from the transverse joints eve 
after grouting and calking as from the intermediat 
cracks, and the avoidance of both joints and cra 
seemed equally desirable. 
From available data 
Moodna siphons, a study was made by the 
to find to what extent the form could be 
ened without so increasing the number of 


on the Rondout, 


Wallkill and 
write! 
length 
Intermed 
iate cracks as to offset the advantage of fewer transverse 
joints. These data were plotted in Fig. 13. On the as 
sumption that a transverse joint leaked as much 

an intermediate crack, the available data in Fig. 13 
showed that the advantage was with a form 60 ft. or more 
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CiosureE Box ror PLactnG Last SEcTION ot 
Key Concrete IN Crry TUNNEL 


(This box is used where key is started from more than on 
> point in any form) 
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in length. The longer forms had more intermediat: 
cracks per unit of length than the shorter ones, but, 0 
the basis of the total number of cracks and joints together, 
the 100-ft. form offered a slight advantage over the 60 
ft. forms. There seemed to be no objection, therefore, 
to the use of forms 100 ft. long, or of even greater length, 
if it could be demonstrated that these lengths could be 
filled at such a rate as to insure monolithic construction. 

Forms 100 ft. in length were accordingly adopted on 
the City Tunnel with satisfactory results and one set 
150 ft. long was tried, as shown in Table VIII. Obser- 
vations on the cracking of the concrete tunnel lining 
placed in the city showed more intermediate cracks 
in some sections than were found in the Rondout, Wallkill 
and Moodna siphons but the comparison of the several 
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ths of forms used in the city is obscured by the effects 
scasonal differences in temperature. ‘There were more 
icks, for example, in the lining placed in the City Tun- 
during the warmer months of 1913, even in the shorter 
ms, than in the concrete mixed with the same brand 
cement that was put in during the following winter 
en the aggregates, as well as the air in the tunnel, 
re cool, and the concrete did not reach as high an ini- 
i| temperature as in the summer. The greater amount 
cracking in the city is to be explained to some extent by 
ie richer concrete used here, since the three tunnels noted 
ove were lined with a 1:2:4 concrete. The larger 
oportion of cement in the 1:1144:3 concrete of the 
City Tunnel lining no doubt resulted in higher setting 
temperatures. The records show more cracking in the 
linings in which the quicker-setting cements were used, 
since these cements doubtless caused higher temperatures 
of setting. On the other hand, there may possibly be some 
eround for the idea that porous concrete, resulting from 
water being forced through the lining before it sets up, 
has more frequently developed with the slower-setting 
cements. 

The cost of lining the City Tunnel, including con- 
crete materials, forms, drainage, grouting, ete., 
mated from the bid prices is seen below : 


as estl- 


a 2 Approximate Average Cost of 
Finished Diameter of Tunnel, Ft. per Foot of Tunnel 
1 $52 
52 
48 
51 
51 


Lining, 


mow mor 


1 
1 
1 
1 


Grouting oF Tunnet—The grouting of the tunnel 
lining followed the concreting within a period of two to 
three months, when the concrete had attained sufficient 
strength to resist high grouting pressures. Air-stirrin 
grouting machines of the Canniff type, holding about 2 
gal., were generally employed for this work, though a few 
mechanically stirred Cockburn machines of the same ca- 
pacity were tried. For low-pressure work, by which the 
voids about the lining were filled, air direct from the com- 
pressor plants was used on Contracts 66 and 67; for the 
high-pressure work, the air pressure was raised by means 
of auxiliary high-pressure air compressors or “boosters.” 
Small motor-driven compressors for both the low- and 
high-pressure grouting were tried out on the other two 
sections of the tunnel to avoid the expense of operating 
the large compressor plants on the surface and the cost 
of piping air through the tunnel. Some of these ma- 
chines, of the Ingersoll-Rand type, delivered about 130 
cu.ft. of free air at pressures of 200 to 350 Ib. per sq.in. 

For filling the voids in the dry packing and the cavities 
and shrinkage spaces left over the arch concrete, the grout 
was mixed in the proportion of 1 of cement to 1 of sand, 
with an equal volume of water, and forced in under pres- 
sure of 80 to 100 lb. or more per sq.in., depending on the 
ground-water head. Neat cement was, howover, employed 
in filling the drip pans and other thin cavities. No ma- 
sonry cutoff walls were built to stop the grout, except 
where dry packing was to be filled, and no attempt was 
then made to make them tight at the crown of the arch. 
Work was started at some favorable point where the grout 
would of itself make a cutoff and carried steadily on, 
connecting to each pipe in turn. On completion of the 
low-pressure grouting, neat-cement grout, generally mixed 
in the proportions of 4 to 8 volumes of water to one of 
cement, though sometimes containing as much as 15 vol- 


vr 
5 
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umes of water to one of cement, was forced into many of 
the pipes previously grouted and into the deep-seated 
pipes under pressures of 250 to 300 |b. per sq.in. to fill 
the small spaces and seams in the rock about the lining. 
In Table IX is shown the amount of grout placed in the 
several sections of tunnel, with the effect of the grouting 
on the inward leakage. It may be seen that in a normal 
section of tunnel with no dry packing to be filled, from 
0.2 to 0.4 cu.yd. of grout per lin.ft. of tunnel was re 
quired. Of this not more than 10 to 15 per cent. was 
placed under high pressure. Where wide breakage oc 
curred, and much dry packing was to be filled, from 1 to 
2.5 cu.vd. of grout per ft. of tunnel were put in. The cost 
of grouting the tunnels ran from $2.50 to $3 per ft., in- 
cluding the payments under the several items of the con- 
tracts for plant, materials and labor. 


Cost oF THE TUNNEL 

Until the City Tunnel is finished, the cost of con- 
struction can only be approximately estimated, but as a 
rough figure the tunnel will cost, exclusive of administra- 
tion, in the neighborhood of $20,000,000, as follows: 
Preliminary investigations 


Borings, Contracts 38, 73, 98 
Surveys and studies... . 


$361,299 
Real estate 
Awards for tunnel easement and shaft property 314,414 
Expenses of condemnation 5 350,318 


Construction (estimated approximately) 


Tunnel Contracts 63, 65, 66, 67 18,130,000 


Equipment contracts 748,000 
Superstructures (not yet awarded) 110,000 
Engineering 900,000 19,888,000 





Total al $20,599,617 

The probable units costs of the several sizes of tun 

nel in the city on the basis of the estimated final quanti 
ties and the contract prices are shown in Table X. 
TABLE X. ESTIMATED COST OF THE CITY TUNNEL 

Cost of Tunnel per 

Ft., Based on Prob- 


able Final Quantities 
and Unit Prices Paid 


Length of Number of Shafts Total, 
Section of For Con- For Water- Includ- 
Diam.of This struc- way Ac- Depth of Exclusive of ing All 
Tun- Diam., tion cess and Shafts, Ft Shafts and Equip- 
nel, Ft Ft Only Drainage From To Total Equipment ment 
15 38,926 1 8} 218 477 2910 $142 SIRS 
14 26,240 0 7 220 447 1954 148 197 
13 4,561 0 1 204 224 214x 145 181 
12 9,080 0 2 204 749 1005x 140 202 
11 15,096 0 4} 318 757 2305x 137 246 


x From original profile on which payment is made. 
_ PERSONNEL 

The City Tunnel is being constructed by contracts 
made by the city through the Board of Water Supply, of 
which Charles Strauss, Charles N. Chadwick and John 
F. Galvin are Commissioners, J. Waldo Smith, Chief En- 
gineer and Alfred D. Flinn, Deputy Chief Engineer. 
The designs were prepared by Thomas H. Wiggin, 
Senior Designing Engineer in Headquarters Department, 
of which Thaddeus Merriman is Department Engineer. 
The supervision of the work in the field is directly in 
charge of James F. Sanborn and William B. Hunter, 
Division Engineers, respectively, of the Manhattan and 
Bronx Divisions of the City Aqueduct Department, under 
the general direction of the writer and Jacob S. Lang- 
thorn, Division Engineer, at the head of the Executive 
Division. The contractors on the four sections previously 
referred to are: Contract 63, Mason & Hanger Co.; Con- 
tract 65, Pittsburg Contracting Co.; Contract 66, Grant 
Smith & Co. and Locher; Contract 67, Holbrook, Cabot 
& Rollins Corporation, Geo. B. Fry and Thomas B. 
Bryson. 
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Building a Permanent Railway 
Track on a Pile Foundation 


The plant of the Milwaukee Coke & Gas Light Co., of 
Milwaukee, Wis., includes a radial conveyor bridge which 
swings through an are of about 185° and has its outer end 
supported by a tower traveling on a track of about 360- 
ft. radius and 1200 ft. in length. The conveyor bridge 
has a main span of 360 ft. and a cantilever extension of 
120 ft. The track has rails, and the tower is 
mounted on two 16-wheel trucks about 60 ft. ¢. to ¢. Each 


four 


truck carries a load of 250 tons and has a wheelbase of 
14 ft. 6 in. 

The track was built in 1905 on a pile and timber tres- 
tle, with bents spaced about 6 ft. 9 in. 
50 to 60 ft. long. 
and renewals, a more permanent structure was desired. 
The design ado} ed provided for cutting off the old piles 
at about the ground-water level, driving one additional 


The piles were 
On account of the expense of repairs 


line of piles, and then building upon this foundation a 
On this deck 
is a fill of slag which carries the railway track. This 


trough-shaped deck of reinforced concrete. 


Fig. 1. 


(1) One leg of bridge tower standing partly on the old trestle and partly on the new ballasted track. 
(4) Completed troygh-shaped concrete deck. 


the circular concrete deck. (3) 


Concreting outfit. 
and stone ballast. 


(6) Completed four-rail circular track 
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track has 12 in. of stone ballast under the 10-ft. oak + 
A cross-section of the structure is shown in Fig. 2. 
The work was done in two sections, each consistin: 
half the length of the structure, so that the conv 
bridge could be kept in service. For the concreting, 
mixer was mounted on the middle of a flat-car, the cen 
(in sacks) being placed at the ends of the car. Sa 
and crushed slag were carried in two gondola cars, « 
end of the flat-car, and the materials 
wheeled to the mixer on runways at the sides of the ca 


at each 


From the mixer the concrete was spouted directly i 
place. This plant was moved around the work by me: 
of a locomotive crane. The crane had also removed t 
old timbers, and was used later to haul cars of crusly 
slag for filling and to deposit this in place with a clan 
shell bucket. 

The regular force on the concrete mixing force out 
was as follows: 1 foreman, 1 mixer operator, 1 man han 
ling cement, 2 men wheeling sand, 5 men shoveling sla 
2 men wheeling slag, 3 men distributing concrete, 1 loco 
motive crane operator, 1 fireman. 

A steam hammer drove 170 footing piles (averaging 5.) 


Construction Work ON THE CircuLar Track For A Conveyor Bripge; MinwaukeE Coxe & Gas 
Lient Co. 


(2) Forms for 
(5) Placing the slag fill 
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long) in 15 working days, Then the track force 
,oved the rails, and carpenters and laborers removed 
trestle, the timbers being handled and loaded by the 
omotive crane. The crane then excavated between the 
es. The 430 pile heads were cut off by four laborers, 
This was piecework, at 


raging 90 piles per 10-hr. day. 
. per pile. 






cnaiieoal celine aia ll o--e=-Sy 
75! + 2 
sé "To | 
: b ' Ties Ss, 
Naa : K ACK 
— aa 
/ Stone w HT 
iaacinpaibliaacas Ses 
Me 
ay 
L REINFORCEMENT : bi 
ORC : & 


"TWISTED BARS AY 
~ 


“Pile 


Fig. 2. Cross-Section or Track wrrn Trova Base 
All the work was done by the coke company’s own 
force (except that the new piles were driven by contract), 
under the direction of G. W. Mackie, Master Mechan- 
ic. This novel type of structure was designed by J. F. 
Jackson, Vice-President of the Wisconsin Bridge & Lron 
Works, Milwaukee, Wis. 
w 
The Sanitation of Iquitos, Peru* 
By G. M. 


A sanitary campaign for the improvement of the public 
health of Iquitos was begun in January, 
tinued until July 1, 1914. 

The death records for the 10 years preceding 1913 show 
an average annual mortality rate of 40.56 per 1000 inhab- 
itants, increasing to an average of 46.58 for the last three 
years and to 49.52 for 1912. 

During the first year of the work the death rate fell 
to 28.88, and during the first six months of 1914 to 21 
per 1000 inhabitants. 

Iquitos is a Peruvian port for ocean-going vessels, 2300 
miles from the mouth of the Amazon River. It lies less 
than 4° south of the Equator, on a bank composed of clay 
and sand, facing a branch of the river about half a mile 
wide and separated from the main stream by a long and 
narrow island; it is otherwise hemmed in by swamps and 
impenetrable jungle. 

The average temperature the year round is about 30° C, 
(86° F.), with high humidity, the rainfall during the 
first nine and a half months recorded being 2,349.11 mm. 
(93 in.) It rained on 182 days out of 305 days recorded. 

The tewn has 12,754 inhabitants, mostly Indian. In 
lieu of a sewer system it has about 18 km. of open drains 
—a succession of mosquito-breeding pools. There is no 
public water-supply. Its streets are unpaved, many of 
them are boggy and marshy; some are covered with a 
rank growth 3 to 4 ft. high, others with both water and 
vegetation. It has no hospital and no public clinic. 

The plan had been for the writer to take up the medical 


ConvErsEt 


1913, and con- 





*Condensed from “Public Health Reports,” Nov. 13, 1914. 


+Acting Assistant Surgeon, United States Public Health 
Service, in charge of the sanitation of Iquitos. 
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problems and conduct the necessary campaigns in con- 
junction with an engineer who was to draft plans, fur- 
nish construct a system, install a 
pave the Owing to a 
financial crisis produced by the low market price of crude 
rubber (this article having raison d’étre of the 
town) the engineer’s portion of the program came to an 


abrupt termination with the completion and official ac- 
ceptance of hi 


specifications, sewer 


public water-supply, aud streets. 


hee BT the 


» plans and specifications. 
In the course of this relation it may then be remem- 
hered that, although our conduct of operations Was neces- 
sarily influenced by the proposed program, no change 


whatsoever has taken place in the condition of the sewers, 





STREET 


IN Tqurros 


streets, or water-supply, and therefore that such change 
in the public health of the town can be 


fairly attributed solely to the measures adopted. 


has occurred 
YELLOW FEVER 


For various reasons the 
eradication of yellow fever. 


first work to be done was the 

In the absence of a publie water-supply, sewerage, and 
even of official levels in any part of the town, it was not 
found possible to order work of a permanent nature done ; 
a householder could not be compelled to do away with the 
root gutters which collected his water, nor with barrels 
and tanks which stored it, when there was no other: way 
for him to obtain his supply of water. Permanent work 
of any character was very expensive owing to the high cost 
of materials and labor, 

The measures adopted for the control of yellow fever at 
Iquitos may be summed up as follows: 

1. Mosquito-proofing of all artificial containers of 
water. 

2. Making all other collections of water unfit for the 
development of the larval stage of Stegomyia and, inei- 
dentally, of other mosquitos, by the addition, as done at 
Panama, of larvacide, at intervals shorter than the time 
required for the completion of the pupal stage. 

3. General cleaning up of houses, yards and gardens, 
the removing therefrom of all unscreenable contaimers of 
water, and the cutting of grass, bushes, etc., in yards and 
gardens, which was ordered for the sole purpose of per- 
mitting an inspector to note, without loss of time, the 
presence or absence of collections or collectors of water. 
With the exception of an infected steamer no fumigation 
was done. 
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Standard Practice Instructions fox 
Concrete Testing Laboratory 


By Raureu 


SYNOPsIs 


ing laboratory of the Publi Nervice Commisston 


Details of practice of concrete-test- 


of New York Cily, which has charge of all con- 
crele testing for the enormous new subway sys- 
Tests 


and of field-made concrete, 


lem. include investigation 


but 


Rules followed by one of the few laboratories 


of aggregate 
not of cement, 
t/ al consiste nily te st aqqre gate and fie ld concrete 


asa routine job. 


The Public Service Commission for the First District, 
State of New York, at present has under supervision the 
construction of more than fifty contracts for new subway 
and elevated railroads in New York City, on which the 


as 


Fig. 1. Moups Usep ror TESTING THE CONCRETE FOR 
THE New York Suspway EXTENSIONS 
(On left the 


$x16-in. right the 2-in. 


cube for aggregate 


field test specimen; on 
tests) 
engineering and inspection are performed by its own 
organization. It also has general supervision of a large 
additional amount of rapid-transit railroad construction 
going forward under the superintendence of the Inter- 
horough Rapid Transit Co. and the New York Municipal 
Railway Corporation, 

All materials of construction are inspected at the mills, 


*In charge of tests of concrete and_ concrete aggregates, 
Public Service Commission, 154 Nassau St., New York City. 


>. GOODWIN* 


shops and plants where they are produced. The insyx 
tion of the vast amount of material required for this e) 
tensive work is in charge of the Division of Materia! 
Inspection, which, coincident with the development of t 
work, has expanded from a small department to one no\ 
employing over 100 men. The present paper deals wit! 
the work of one section of the division, namely, 
Concrete Section. 

The work of this section is two-fold. It maintains in 
spectors at plants which ship concrete aggregates to New 
York for use on Public Service Commission work, and 
a laboratory exclusively for the testing of concrete and 


| 
Lif 


So far as the writer is aware, this 
is the first time that inspectors have been permanently sta 
tioned at sand, gravel and crushed-stone plants, and alsc 


z 


concrete aggregates. 


2. 150,000-Ls. RreEHLE ComPprREsSION MACHINE 
WITH 8x16-IN. Test PIECE 


the first time that a complete laboratory has been devoted 
to the testing of concrete and concrete aggregates (not 
including cement, which is tested elsewhere). This paper 
plans to describe the technical methods followed in the 
laboratory. A second paper will give specifications and 
tests for aggregates and results of tests on field concrete. 

The work performed by the laboratory aside from execu- 
tive and clerical duties consists of field tests of concrete 
and laboratory tests of fine and coarse aggregates. One 
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id of men is constantly employed in making test 
mens of concrete actually being used on the work 
in taking samples of the aggregates in use for addi 
il tests. The inside force tests specimens made by the 
party and aggregates which the latter has collected, 
ples and tests sand from the excavations on the work 
the request of Division Engineers, and performs such 
ial tests as are necessary to assist in writing specifica- 
s and to be of general service to the work. 


KQuIPMENT 


he field party uses a l-ton motor truck for transporta- 
tion of men and materials between the laboratory and 
the work. The test specimens weigh about 70 Ib. each 


and in addition heavy molds, large quantities of aggre- 


vates and large pieces of concrete must be transported to 
the laboratory from distant parts of the city. 

Motps—The molds for concrete-test specimens are Sin. 
in diameter by 16 in. high, as recommended by the Joint 
Committee on Concrete and Reinforced Concrete ( Fig. 
1). They are made from standard 8-in. iron pipe split 
longitudinally on one side. It is believed that these are 
in every way equal to much more expensive molds which 
are drilled to exact size. 
of the pipe is negligible. 

Testing MactinE—A Riehle Universal two-screw ma- 
chine of 150,000 Ib. capacity is used for the compression 
tests. This capacity is usually suflicient, though it is not 
rare for it to be exceeded by the strength of an 8x16-in. 
concrete cylinder. 

Compression Biocks—A suspended block type is used 
on the moving head of the machine to obtain uniform 
compression (Fig. 2). The type of spherical-seated block 
which is sometimes placed beneath a compression speci- 


The variation in the diameter 


men is unsatisfactory because it is top-heavy when the 
specimen is on it, thus making it difficult to obtain a 
good bearing for the top of the specimen. Additional 
objections to this type are that it is not sensitive and 


Fic. 3. Screens ror AGGREGATE 
(Sample screen for coarse 


in left background fine screens in mechanical shaker) 
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aggregate in foreground; in 
right background nest of coarse screens in mechanical shaker; 
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that specimens must be lifted higher to place them in 
the machine than when the suspended type is used. 
SCREENS. -A nest of screens for testing coarse aggregate 
similar in principle to a nest of sieves is used, Fig. 3. 
The screens are of crimped wire, having square holes with 
\% in., 34 in., 
in. The apparatus is agitated by 


sizes of clear openings as follows: 14 in., 
1 in. 11% in. 
All inspectors at sand, gravel and broken-stone 


and 2 
ror king, 
plants are previded with this apparatus and with scales. 
In addition, sieves for testing sand, balances, and gradu- 
ated glass cylirders for determining silt in sand are 
provided for them where needed. 

ScaLes—The scales are of the platform type, su h as 
are used for weighing silk, with a special scale beam 
graduated to 0.01 Tb. 

COMPRESSOMETER FOR CoNcRETE CYLINDERS — (Fig. 2) 

This device was designed inn thy laboratory hecause no 
reasonable bid could be obtained for a standard instru- 
ment. The Brown & 
Sharpe ratchet micrometers reading to 0.0001 in. 

ConcrETE-MIXING PLATRPORM—A by 6-ft. 
iron plate laid on the floor forms the mixing platform. 


Moist Room 


readings are obtained from two 


GOx,;*y-In. 


A disused boiler room in the basement, 
with concrete floor and masonry walls, is used for a moist 



















Fia. 4. 


PERMEABILITY TESTING MACHINE FoR Con- 
CRETE FoR New York Subway EXTENSIONS 
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room. Large size test specimens are stored here and 
sprayed with a hose daily. 

Two-Incu Cusnk Motps—( Fig. 1)—These molds can 
he taken completely apart for cleaning. They are of iron 
and are perfectly satisfactory if cleaned and oiled after 
using. They are considerably cheaper than the standard 
pattern furnished by testing-machine companies. Wire 
brushes are used for cleaning them. 

MECHANICAL SIEVE AGITaToR—A Howard & Morse 
hand-driven agitator has been adopted for 8-in. sieves 
( Fig. 3). 

BALANCES—The used are: 1 analytic bal- 
ance, capacity 0.001 gram to 180 grams; 2 counter scales, 
of which one pair is a torsion balance, capacity 0.05 gram 
to 1 kilogram. 


balances 


The torsion balance is sensitive and ac- 

curate, but the poise requires frequent adjustment. 
Moist CLoser—A 

shelves is the moist 


small cupboard with numerous 
The specimens are placed 
on the shelves in the molds and covered with wet burlap, 


the corners of which dip into water. 


closet. 


The burlap is kept 
from contact with the specimens by stretched wires and 
; for a long time. It 
is thought that a more truly moist atmosphere is produced 


is heavy enough to remain wet 
by this means than could be easily obtained in any other 
way. 

PERMEABILITY Apparatus—( Fig. 4)—This apparatus 
was made up by a plumber from standard fittings and 
supplies. 
tire pump. The specimen is cast in a section of 8-in. 
pipe and remains in this mold until after it is tested. 
The device for holding the specimen under test is com- 
posed of one 4x11-in. pipe flange and one 11-in. blank 
flange, the latter bored to take a 3-in. drip pipe. A 
water-tight joint between specimen and apparatus is ob- 
tained by rubber gaskets 4 in. in inside diameter by 1 
in. thick. The apparatus is entirely satisfactory. 

Firing System—A 3x5-in. card file is used for keep- 
ing track of specimens to be tested. 


Pressure in the tank is raised by an automobile 


rl ; 
The cards are ar- 
ranged chronologically, a separate one being filed for 
each set of specimens and for each date on which speci- 
mens are to be tested. Thus one set of specimens, of which 
one-half are to be broken in 28 days and the other half 
in three months, will have two cards in the file under 
the respective dates. A printed blank form is provided 
for every routine test made in the laboratory. These 
forms are of great assistance in making records accurate, 
complete and uniform. 

Other equipment is such as may be found in all testing 
laboratories and requires no comment. 

STANDARD PRACTICE 

The standard practice of the laboratory for routine 
tests has been reduced to writing and is reproduced below 
(in small type) with some slight modifications, accompan- 
ied by such remarks (in large type) as seem to be neces- 
sary or advantageous. 

State of New York 
Public Service Commission 
for the First District 
Engineering Department—Division of Materials 
Standard Practice Instructions 
Fine Aggregnates 

Complete tests of a fine aggregate comprise: 

1, Determination of per cent. retained on No 
hole 
Mechanical analysis of portion passing No. 
hole sieve. 
Determination of silt by 


i square- 
sieve. 
i square- 


washing on No. 100 sieve. 
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Determination of silt by decantation. 
Compressive tests of 2-in. cubes, 
Microscopical examination. 

Weight per cubic foot. 
Voids. 

Specific gravity. 
Reaction to litmus. 

11. Quantitative test for organic matter as indicated 
loss on ignition. 

12. Density in mortar. 

13. Determination of insoluble silica. 


It is seldom necessary to make more than the first 
of the above tests and frequently only one or two of th 
are necessary. 

When a sample is brought to the laboratory it is first civ: 
a sample number and this number, together with other dat 
called for, is entered on the “Record of Sand Samples by Nun 
bers.” A small can is filled from the sample by the metho 
of quartering and a sampling label pasted on the can. T} 
sample is preserved for reference. To make the paper labh¢ 
stick to the can it is necessary to use tin paste applied bot} 
to the can and to the label. 

1. Per cent. Retained on No. 4 Square-Hole Sieve—Scre-e: 
all fine aggregate on No. 4 square-hole sieve before using 
tests. Determine per cent. retained and throw away this po: 
tion. All material retained on No. 4 sieve is classed as coars: 
aggregate. The per cent. retained may be computed by, 
weighing the whole sample as received and the residue on th: 
sieve. The per cent. retained weight retained & 100 aj 
vided by total weight as received. No correction need be mac: 
for moisture contained in the aggregate. 


A No. 

sieve has a 0.20-in. clear opening, while a 14-in. sie 
has a 0.25-in. clear opening. The Joint Committee recom 
mends that a 4-in. round-hole sieve be used. But these 
are more difficult to obtain than ordinary sieves and tly 
difference in results is negligible. Either a No. 4 ora 1, 
in. square-hole sieve is satisfactory for commercial work. 


No. 4 sieve is not the same as a 14-in. sieve. 


2. Mechanical Analysis of Portion Passing No. 4 Sieve 
—For this test the following sieves are used: Nos. 8, 16, 30, 50, 
100. In all sieve tests for which the sample must be dried 
there is danger of a separation of fine from coarse particles 
after drying. For this reason always weigh out a separate 
portion of moist aggregate for each determination. This 
should weigh not over 10% more than the weight of dry ag- 
gregate desired. 

Separate approximately 150 grams of the sample by method 
of quartering, using portion which has passed a No. 4 square- 
hole sieve. Weigh out 110 grams of this. 

Dry beneath gas burner at 100° C. until dust rises when 
aggregate is shaken. Aggregate will dry quicker under the 
gas stove than in the drying oven. 

Weigh out exactly 100 grams of this and put it in the nest 
of sieves. Extra care must be taken in dividing dry aggregate 
to prevent the separation of fine from coarse. In using the 
torsion balance the higher the adjustable weight is placed 
the greater the accuracy obtained. 

The amount of sieving should be 200 revolutions of the 
crank. Oil the machine occasionally. Placing fine shot on 
the No. 50 and No. 100 sieves to assist the fine material to 
pass these sieves will not change the results appreciably and 
is unnecessary. 

Record the weight retained on each sieve and the weight 
passing the last sieve in the last column of the report. The 
sum of these quantities should equal 100 grams. This will 
make a permanent record of the accuracy of the test. 

Finally, compute the per cent. of the whole which passed 
each sieve and plot the graph. 

The fine-mesh sieves must be used with care. Do not lay 
them down with the wire cloth touching anything, and do not 
rub them with the fingers; use a brush. 

For method of plotting mechanical analysis curves see 
“Concrete Plain and Reinforced,” Taylor and Thompson, p. 193. 

3. Silt by Washing on No. 100 Sieve—Separate 220 grams 
of moist sand by quartering and dry at a temperature low 
enough to avoid baking any clay or similar matter, which 
would thus be rendered incapable of passing the sieve. If 
time permits, dry at room temperature by spreading on a plate 
of glass. Use 200 grams of dry sand for the test. Extra care 
must be taken in dividing dry aggregate to prevent separa- 
tion of fine from coarse. After weighing allow the material 
to soak in water for a few minutes in order to soften hard 
lumps. Wash very thoroughly under a gentle stream of water 
(a violent stream would injure the sieve) and dry under gas 
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er. Be extremely careful to avoid heating sieve to a 
h temperature, which would melt the solder holding the 
cloth to the frame. When dry weigh the residue on the 
s . The per cent. of silt is the loss of weight 100 di- 
i by 200. State result clearly on report as follows: “Pe1 
of silt by washing through No. 100 sieve —-,”” 

‘his washing test is considered necessary because if 

re is clay in the sand it forms a coating on the grains, 

ch adheres and does not pass through the sieves in 
lry state. Washing is necessary to obtain the true silt 
ue. 

i}. Determination of Silt by 

iv. Apparatus needed: 

iduated to 0.5 c.e. 

(1) Take a fair sample of the sand to be tested by 

portions from different parts of the pile. 

d spread out into a flat heap. Take opposite quarters of the 
heap, mix, and spread as before. Repeat until the original 
s,mple is reduced to a small quantity. 

(2) Take approximately 20 c.c. of the small 

e of the graduated cylinders. Add approximately 30 c.c. of 
lukewarm water and stir with a wire for thirty seconds. 

(3) Allow to settle for thirty seconds. Then decant the 
water into an empty cylinder. Stir up the sand left in the 
hottom of the first cylinder with a fresh portion of water and 
Do this four times, then place the two cylinders on a 
level surface for one hour. 

(4) After one hour record the height of silt 
which has settled to the bottom of the cylinders. 

(5) Compute the per cent. of silt as follows: 

SILT DETERMINATION SAND SAMPLE No. 45 
Route 2, Section 20 
P, Smith Contracting Co. 

From subway excavation at S8list street. Sampled by J. Jones. 
Remarks: This sand being stored at 83rd St. for future use 
Tested by J. Jones. 

19.0 c.c. = volume of clean sand remaining in cylinder No. 1 

1.6 c.c. = volume of silt in cylinder No. 2. 


Decantation—For field use 
Two or more 100 ¢.c. glass cylinders 


mix- 
Mix thoroughly 


sample in 


repeat. 


and sand 





20.6 c.c. = total volume. 


8% = per cent. of silt 16 x 100 20.6. 

Several duplicate tests should be made and the average 
\alue used. 

The above is a method frequently used in the field. It 
is thought that decantation is an improvement over the 
old method of allowing the silt to settle on top of the 
sand in one test tube, as in the latter case some of the silt 
settles back between the grains of sand. 


5. Compressive Tests of 2-In. Cubes.—Use methods recom- 
mended by Committee on Uniform Tests of Cement, of Ameri- 
can Society of Civil Engineers, except where the following in- 
structions require otherwise. 

To avoid the removal of any coating on the grains, which 


may affect the strength, fine aggregate must not be dried 
before being made into mortar, but must contain natural 
moisture. The percentage of moisture may be determined on 


a separate sample for correcting weight. The weight of 
moisture is counted as a part of the water used for mixing 
nd not as a part of the weight of the sand. Proportions are 
to be 1:3 by weight. Since the sand is weighed in a moist 
condition, the actual weight will be three times the weight 
of cement plus the weight of the moisture contained. The 
cement should be screened through a No. 30 sieve and then 
worked over dry with a trowel to break up any remaining 
lumps. Mortar is to be made of the same consistency as that 
of Ottawa sand mortar when mixed with 60% of water above 
what is required to produce “normal consistency;” e.g. if 10% 
of water is required to make Ottawa sand mortar of “nor- 
mal consistency,” then 16% of water will be required to make 
Ottawa sand mortar of Public Service Commission consistency. 
Since the amount of water necessary to produce a given 
consistency varies with different aggregates, the only 
known way to determine the correct amount of water to use 
is experimentation. The temperature of the gage water must 
be about 70° F. Mortar must be mixed hard with the hands 
for the time specified and thoroughly worked into the molds 
with hands and trowel. Place a small amount in each mold 
and work it well to force out air bubbles before adding more 
mortar. Continue in this manner until the molds are full. 

The specimens must be kept in air that is actually moist 
for the specified time, then marked and weighed and removed 
to storage tanks. For marking specimens use black crayon 
pencil or red-lead paint. Mark each specimen with the sam- 
ple number and the number of the specimen, thus, *f*. Stand- 
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ard sand 
specimens 


specimens are marked with the same 
of the sand to be tested and an “S” 


dicate “Standard” sand specimen. 


numbers as 
is added to in- 
The storage tanks must be 
emptied and refilled with fresh water every File 
report on proper form and file cards to show when the speci- 
mens are to be broken 

Ten 
follows: 


two weeks 


specimens are made in each test, to be broken as 
4 after 3 days. 
3 after 7 days 

3 after 28 days. 
The younger the specimen the greater the care that must be 
taken to break it at the time that it is duc 
mens must be tested 


time. 


Three-day speci 


within one or two hours of the correct 


Ottawa-sand specimens of the same consistency are to be 


made with each test. 


In crushing cubes observe the 


structions: 


following important in- 


Specimens which vary in weight 
average should be rejected. 

Cubes are to be kept in water up to the time of crushing 
and must not be allowed to dry out 

They are to be laid on their 

Place a double thickness of blotting paper above and be- 


more than 


from the 


sides for testing. 


low. 
They must be placed exactly in the axis of the spherical 
block. Use a template for centering them. 


As the testing head descends keep the spherical block in 
motion with the hands in such a 
good bearing. 

pressure 


way as to insure a 


The should increase uniformly at such speed 
that it will require between one and two minutes to 
crush each specimen. 

Since difference in consistency greatly affects the strength 

periods, it should not be considered serious if the 

results fall below those for Standard sand specimens by the 


following amounts or less: 


at early 


At 3 days 10% 
At 7 days 5%. 
At 28 days 1%. 


No tensile tests are required, because it is thought that 
compressive tests more nearly represent the conditions 
of the work and that modern practice is tending toward 
compressive tests. 

A wet consistency is used in preference to “normal 
consistency.” This is due to the fact that some evidence 
has been presented to show that a sand which is satisfac- 
tory in “normal consistency” may fail in wet consistency. 
(See Reinke, “Proc. Am. Soc. Testing Materials,” 1913, p. 
797.) Also” wet 
working conditions. 


consistency more nearly represents 
No device for determining consist- 
ency is used, although some experiments along this line 
have been made. (See Chapman, “Proc. Am. Soc. Testing 
Materials,” 1913, p. 1045.) The judgment of the opera- 
tor is considered to be a sufficient guide for commercial 
work. 

6. Mieroscopical Examination—‘“‘An examination of the 
grains of dirty sand with a microscope will frequently show 
a crust of organic matter on the grains which is not readily 
brushed off.’—‘“Concrete Plain and Reinforced,” Taylor 
Thompson. 

7. Weight per Cubic Foot—Use an 8x16-in. concrete cylin- 
der mold for a measure. Place inside of this a smaller cylinder 
which is high enough to contain somewhat more than a meas- 
ureful of fine aggregate. Fill the inner cylinder with fine ag- 
gregate and remove it, allowing the aggregate to flow out at the 
bottom into the measure. Strike off the top level, clean the 
outside of measure and scales and weigh. Weight of con- 
tents equals gross minus tare. The aggregate in the meas- 
ure must now be dried. After drying, clean the small cyl- 
inder of sand sticking to the inside and use it for placing 
the dry sand in the measure by the same method as before. 
Level off the sand and determine the volume by measuring 
down from the top. Weigh. Preserve the aggregate for use 
in the determination of voids. 


The above method is due to C. M. Chapman, Enat- 
NEERING News, Feb. 5, 1914. Sufficient data are ob- 
tained in this test for the calculation of weight per cubic 
foot as received and weight per cubic foot dried—two very 
different figures. 


and 
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8. WVoids—The manner in which this test is performed has 
the advantage over other methods of permitting a large sam- 
vle to be used. The same portion of aggregate as was used in 
(No. 7) used in this. Hence its apparent 
volume and its weight in both wet and dry condition are al- 
ready known. It only to the 
volume matter can computed 


2.65, or it can 


che previous test is 
remains 
This 
a specific gravity 
Place the 
the whole. 
refill the receptacle with wate) 
before 
Let 
Ss 
(1) 
(2) 
Then 
equal 
lute 
water. 


absolute 
from the 
found as 
aggregate receptacle containing 
(2) Empty out the aggregate, 
to exactly the same height as 


determine 


of solid be 
weight, assuming 


(1) 


be 


follows: ina 


water and weigh 


and reweigh 
Weight 
Result 
Result 
(2) - 
to the 
volume 


of dry 

of first 
of 
[«1) (S)] 
absolute 
of 
Per cent. of 
volume) 


aggregate. 
weighing 
second weighing. 


the 
volume 


volume of water 
of the aggregate. The abso- 
computed from the weight of 
(Apparent volume — 
volume.) 
absolute volume is used 
the specific gravity of the ag- 
the method of the next 


weight of a 


aggregate is 
voids in aggregate 
absolute 
If the 
data are 
gregate 
test (No 
The 
measure 


100 (apparent 
of finding 


which 


second method 
obtained 
may 

9) 
following 


from 


be computed, though 


is more satisfactory. 


details are to be observed: Use contents of 
from previous determination (No. small waste 
the hook- of water is placed in 
the can and enough added from time to time to keep the wa- 
ter-level above the which 
into the to entraining 

the aggregate the « 
point of the 
surface film over the point. 
reflection light the 


hook-gage < 


7), a 


ean and gage A few inches 


be shaken slowly 
the When 
the water-level to the 
the distortion of the 
noted getting the 
Mark the 
may be re- 
clean the can, 
to exactly 
in same position on can 
in order 
apparatus, including 


aggregate, must 


avoid air in 


all 


hook 


water voids. 


is in an raise 


gage as shown by 

This is best 
point to be 
the ¢ so 


Empty 


by 
of a 
of the 
the 


scales 


observed. 
that it 


on 
position 
plac ed 
place 


yn an 
in and 


same position 


fill 


using 


on and with clean water same 


height as before, hook-gage as 


before. The above precautions 


Weigh 


are to ob- 


the 


necessary 


tain accurate results 


hook 


whole 
gage. 

4 Specific Gravity 
means of a 
inde 
be 
the 


obtained 
a graduated glass cyl- 
the 
avoid 


Specific Gravity be 
flask or of 
In any ¢ 


to 


may by 
specific-gravity 
the 


into the liquid 


used in same way ase aggregate is to 


shaken in order entraining air in 


voids. 
10 This test 


presence 


Reaction to Litmus 
to the 
be injurious to the cement. 
ll. Organic Matter—The following 
made in duplicate the 
Take approximately 75 grams 
quartering This portion should 
sand the 


alkalis 


when 
which 


may used 


of 


nec- 


essary demonstrate would 


determinations 
of 
sample 
fresh 


are to 


be for purpose 
of 
be 


laboratory 


checking: 
by method of 
the sample 
dries rapidly. 
sand with natural 
Mark beaker 
“RB”. Cover each portion of aggregate with 
at 100° F. Mark filter paper “A” and 
“BRB”, on the back side near edge in pencil. Dry these 
at 100° C. for 15 
(1) Weigh separately 
funnels ready for 
“A” briskly with a glass rod 
part of 
repeat until water 
at 100° F. and 
washed sand 
cedure with beaker “B”" 
Now remove the filter 
the funnels and place in 
partly 


from 
can, since exposed in 
Weigh out two amounts of 2 
Put 
and the other 


of water 


5 grams each, 
moisture 
sae? es 


60 @.e, 


each portion in a beaker. one 
one 
another 
in oven minutes or more. 
and 
water in 
30 seconds. De- 
Stir, to settle, and 
Add 30 c.ec. additional water 
filtrate to drain and 


to dry Follow the same 


balances 
and 
to settle 


analytic 
the sand 
Allow 
onto filter “A” 
is all filtered. 

Allow 
gas burner 


on 
Stir 


place in 
use. beaker 


cant water allow 
repeat 


under 


place 
pro- 


filtrate 
in oven at 


papers with on them, from 
100° C. When 


flAat on wire gauze and con 


a casserole 
dry spread filter 
tinue drying 
of weight 

«. Fold 


ine 


papers out 
in oven until further 
The 
filter 

careful not 
(2) Weigh 
(3) Weight 
Ignite 


drying will produce no loss 
temperature must not 100 
with filtrate it be- 
the 


be raised above 


papel on into a small waa, 


to break paper, 
of silt ( 
thoroughly 
on of 
burns off 

Weigh the 
Weigh the 


2) (1). 
porcelain 
crucible heat 


in 


If black 
red 


erucible. 
that part 


carbon 


side heat until 


forms to 
carbon 
(4) 


(5) 


residue. 


washed sand. 


[(3) — (4)] X 100 


Compute the per cent. of loss on ignition 


(3) + (5) 


This test results 


Within the exper- 


is seldom used because more direct 


cubes. 


are obtained by tests of 2-in. 


>» 
L 
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ience of this laboratory, any sand which exceeds the sp. 
fications for organic matter has also appeared dirty 
suspicious. 


12. Density—Use method explained in “Concrete Plain : 
Reinforced,” Taylor and Thompson, p. 139, with the follow 
exception. The weight adhering to tray and tools is best 
termined by taking difference between weight of morta: 
glass graduate and the sum of the weights of the sepa) 
ingredients. It is inaccurate to weigh the mix adhering 
tray and tools because the evaporation of water from th: 
surfaces frequently is as great as four grams or more 


a 


This test is seldom used for the following reason- 

(1) The density can be fairly well predicted fro: 
the mechanical analysis. 

(2) The density test gives no information about 
harmful impurities which would affect the strength. 


13. Insoluble Silica—This 
a chemist. 


is a chemical test to be mad 


by 
Coarse Aggregates 
Complete tests of a coarse aggregate include: 
1. Mechanical analysis. 
Cleanliness. 
Weight per cubic foot 
Voids. 
Specific gravity. 
. Crushing strength 
It is usually 
above 


of stone. 

necessary to make only the first two of th: 
tests. 

Coarse aggregates are numbered and samples 
served exactly as is done with fine aggregates. 

1. Mechanical Analysis—Ordinarily use a 25-lb. sample re 
duced from a larger sample, if necessary, by quartering 
Carelessness in selecting or dividing the sample makes the 
test worthless. If necessary to use a smaller sample use as 
large a one as possible, the results being easily reduced by 
slide-rule. Screen in rocker 100 bumps (50 cycles). Weigh 
residue on each screen and record in last column of regula: 
record blank. Record also weight of sample used. This will 
give a permanent record of the accuracy of the test. The 
sum of the weights retained on the different screens, togethe) 
with the weight passing the %-in. screen, should equal the 
weight of the sample used. If a large sample is used some of 
the screens will be found to be overloaded. The material on 
these must then be divided and rescreened in such a way as to 
give correct results. To avoid rehandling the material have 
each screen marked with its tare weight and weigh residue 
and screen together. 

2. Cleanliness—Cleanliness is judged by inspection onl) 

3. Weight per Cubic Foot—If the sample is very wet it 
should be dried sufficiently to remove surplus moisture, but 
not enough to dry out the pores. Be careful to use a repre- 
sentative portion for the determination. Pour this portion 
slowly into the measure from a height of 2 ft. above the 
bottom. Strike off the top, clean the outside of the measur* 
and the scales, and weigh. Use an 8x16-in. cylinder mold for 
a measure. 

4. WVoids—The 
corresponding 


are pre 


same method is used for this test as fo: 

the test of fine aggregate. 
5. Specifie Gravity—Select a number of pieces which will 
go into a 300-c.c. graduated cylinder and the average of which 
represents the average of the material. Wash off all dirt 
and dust. Dry thoroughly under gas burner to remove all 
moisture from the pores. Allow to cool. Weigh. Boil in 
water and allow to stand in water until cool. This will 
cause the pores to fill with water. Dry with a towel, weigh 
and place in a 300-c.c. graduated cylinder. Pour in a meas- 
ured amount of water from another graduated cylinder suffi- 
cient to cover the stone. Obtain the volume of the stone in 
this manner and calculate the specific gravity and the absorp 
tion based on dry weight. 

6. Crushing Strength of Stone—No test of this kind has 
yet been attempted. 


Field Tests of Concrete 

molds (8x16-in. cylinders) should be used. 
smaller size is too small for coarse aggregates. If the 
do not register accurately when the bolts are tight- 
ened try changing the position of the straps. Iron molds are 
oiled with heavy machine oil. For wooden molds use tallow 
or Albany grease. Set the molds on level iron plates, also 
oiled. It is not well to set them on a piece of board because 
it may be wrapped and permit leakage from the specimen 
Place sand or mud around the bottom of the mold to prevent 
leakage. 

Sampling—Concrete for the specimens should be taken di- 
rectly from the forms at a place where it has been rammed or 


Molds—Large 
A 


edges 
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ed to its final condition. A fairer sample can be obtained 
the concrete has been spaded than before. Great care 
t be taken to procure an average sample. The molds 
ild be placed as near the forms as possible in order to 
d separation of coarse aggregate from the concrete dur- 
transportation. In order to overcome the effects of such 
iration as may be unavoidable, distribute each pailful of 
crete to several specimens. A little care in finishing the 
surfaces of specimens will save much trouble when they 
» tested. If the concrete is very wet it will shrink and ex- 
1 water after standing. The ends of such specimens may be 
ished with dry sand and cement after standing for a few 
utes. 
The molds are to be filled in not less than three layers, 
rking each layer well with a trowel to remove air bubbles. 
ch test consists of six specimens, three to be broken 28 
s after mixing and three to be broken 90 days after mix- 


3 
fine aggregate to be tested in the laboratory. Care must 
used to select average samples, as otherwise it is use- 

ess to take any. Record data called for on the proper form. 
ktecord the make of mixer used and be particular to give 
orrect consistency, since the consistency largely affects the 
strength. The following terms describe consistency: Dry, 
medium, wet, very wet, extra wet. 


Obtain a 25-lb. sample of coarse aggregate and 3 quarts 


Use “wet” to designate wet concrete which is stiff enough 
to hold together. Use “very wet" in cases where the coarse 
aggregate settles to the bottom. Use “extra wet" to desig- 
nate soupy consistency. 

Storage—Specimens are left on the work two days and are 
then brought to the moist room in the molds. In the moist 
room remove the molds and paint on the cylinders the con- 
tractor’s initials, test number and specimen numbers Blue 
lumber crayon must not be used for marking green con- 
crete because it will bleach and become illegible. 

Specimens are stored in the moist room and sprinkled daily 
with the hose until two days before testing Place two cards 
in the file to show dates when each set of three cylinders is 
to be broken. Two days before breaking each set send a 
notice to the Section Engineer concerned in order that he 
may be present at the test. Specimens must be removed from 
the moist room to the laboratory two days before breaking 
in order that they may become dry. The strength of saturated 
specimens is considerably below that of dry ones. The record 
should be as follows for 28-day specimens and similar for 
“0-day specimens: 

Length of time in forms, 2 days. 

Length of time in moist room, 24 days. 

Removed from moist room, 2 davs before tested. 

Finishing Ends—If the ends of specimens are not true 
planes, or if they are very rough, or if the edges are broken, 
they must be finished with plaster of paris, in order to insure 
an even bearing. Very poor ends must be finished with neat 
cement. A poor end may often be detected by rocking a spec- 
imen on its base or by placing a flat plate on its top and 
noticing if it rocks. Sometimes a space can be seen be- 
tween the plate and the specimen, indicating a poor bearing 
which must be corrected. 

To finish the end of a specimen with plaster lay a piece 
of paper on a plane, smooth surface and spread plaster paste 
on the paper. Set the specimen in this and leave it until the 
plaster is hard. The plaster must be so soft that the speci- 
men will sink into it and press from beneath itself all the 
plaster except a thin surface. The specimen must be set in 
the plaster carefully and must not be moved nor tipped after 
it has been set down. To finish specimens whose ends are 
damaged replace them in the molds or use sheet-iron molds 
made for this purpose. If the ends are finished with plaster, 
in erushing use iron plates with perfectly plane surfaces 
above and below to protect the faces of the testing machine. 

A specimen whose ends are planes and fairly smooth 
need not be plastered. The ends of all specimens not plast- 
ered are to be cushioned against plain board, compo board, or 
some similar material. This should be turned over after each 
test in order that the dented side may not be next to the 
specimen. Soft material, like sheet lead or felt, must not 
be used, because when it comes under pressure it spreads 
laterally and introduces tensile stresses which split the ends 
of the specimen before the true compressive strength of the 
conerete is attained. It is possible that a piece of sheet iron 
inserted between the specimen and the cushion might partially 
prevent these tensile stresses from reaching and acting on 
the test piece. Further experiment in this direction is to be 
desired, 

The manner in which a specimen breaks indicates the 
character of its bearing. In properly manipulated tests the 
fracture either occurs in the middle, leaving the ends intact, 
or it originates in the middle and spreads to the ends, the 
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fracture of the ends being a secondary result General Gill- 
specimens of 
building stone because he believed that working conditions 
were most nearly reproduced by this method He 


more used wood for cushioning the ends of 


also car- 
ried out tests which seemed to show that at pressures below 
7000 or 8000 Ib.per sq.in. wood and steel cushions give the same 
results. (Report of Chief of Engineers, U. S. A.. 1875, Part 
Appendix II.) Since concrete will never attain to more than 
about 4000 lb. per sq.in., we may conclude that wood cushions 
can be used without affecting the results 

There are two ways in which it is possible for the cushions 
to affect a test (1) By spreading laterally they may split 
the specimen as explained above 

(2) By their elasticity they may reduce the rate of ap 
plication of the load and thus lower the ultimate strength 
If a load is applied until cracks begin to develop and the 
specimen is then left standing under this load without in- 
creasing it, failure will nevertheless ultimately oceur This is 
due to the fact that small cracks grow large even though the 
load is not increased. But a higher strength can be obtained 
by rapidly increasing the load up to the point of complete 
failure. 

Of the two effects the first is by far the most important 

Technique of Testing—Specimens are to be weighed on the 
day they are broken, after drying two days in the laboratory 
and before the ends are finished with plaster They must 
stand vertical in the testing machine so that the stress will 
be along the axis If the spherical block is on the upper 
head of the testing machine the specimen should be set on its 
bottom (the square end.) If the spherical block is below, 
the specimen will be placed with its square end up. It must 
be centered exactly in line with the axis of the spherical 
block. Failure to do this throws the load on one side of the 
specimen and gives arm unfair test. The effect of faulty cen- 
tering is easily seen in the way in which the specimen breaks 
and is so great that careful attention must be given to this 
detail. As the testing head descends on the test piece the 
spherical bloék should be kept in motion with the hands in 
such a way as to insure a perfect bearing Avoid coming 
down on the specimen at fast speed with a shock or jar. 
The rate of application of the load is the same as for testing 
2-in. cubes With an 8&x16-in. cylinder in the machine this 
speed causes the scale arm to rise about as fast as it is pos- 
sible to follow it accurately with the counterweight. Place 
heavy paper between the specimen and the screws of the ma- 
chine in order to keep the latter clean when the specimen 
breaks. 

The report of the test will not be very valuable unless the 
operator is alert to note and report important details. Notes 
such as the following greatly increase the value of a re- 
port: 

Specimen No. 2 had excess of stone at center. 
Concrete so wet that a fair sample could not be ob- 
tained 


Coarse aggregate sheared in specimen No. 3 


No bond between mortar and coarse aggregate. Latte) 
appears as if surrounded by a film of water when 
riixed. 

Extreme cold injured specimens while stored on the 
work 

Gravel used contained with sand 

A daily record of out-of-door temperatures should be 


kept in order that the cause of variations due to extremes of 
temperature may be known. 


Mixing Concrete in the Laboratory 


Proportions—Concrete is to be proportioned by volume in 
order to reproduce field conditions, but in order to secure uni- 
formity the materials are to be weighed Determine the 
weight per cubic foot of the aggregates by the methods ex- 
plained under “Fine Aggregates” and “Coarse Aggregates.” 
Then weigh out the proper amounts to give the desired pro- 
portions by volume. The weight of portland cement is to be 
taken as 375 lb. for 3% cu.ft., 107 Ib. for 1 cu.ft. (Public 
Service Commission specification.) 

Mixing—Spread the sand in a layer on the platform and 
spread the cement evenly on top. Turn the dry sand and ce- 
ment together three times. By rotating the shovel quickly in 
the hands in such a way that the material is shaken off the 
edges, a very thorough mixture is obtained. Next spread the 
coarse aggregate in an even layer. Weigh out 6% of water 
in one receptacle and in another have additional water of 
known weight ready for use. Drench the coarse aggregate 
with sprinkling pot, using part of the 6% of water. Spread 
the mixed sand and cement evenly on top and wet down with 
the remainder of the 6% of water, using sprinkling pot. Allow 
water to soak in. Turn together three times. If the mixture 
is too dry add more water. The consistency to he aimed at 
is such that the concrete will slump if placed in an &x16-in. 
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cylinder mold and the mold 
cause trouble by 
Record per 


removed, but not wet enough to 
flowing away from the mixing platform. 
cent. of water used. 
required, include moisture contained in the 
fine aggregate. If this is included the fact should be stated on 
the report. A neat all quantities should be Kept in 
that the results may be verified and located. 
Place cards in the file to indicate the dates when the 
mens are to be tested. 


If extreme accuracy is 
this figure must 
record of 
order errors 


speci- 


Permeability Specimens 


Mix the mortar as per directions accompanying the water- 


proofing compound which is to be tested. Make several speci- 
mens to be tested after 7 day 


after 28 


s and several more to be tested 
than treated 
untreated specimens for 
(not Ottawa sand) 
waterproofing 
from silt in the 
mix the 


days, In no case make fewer 
(total and eight 


Use extra clean, 


eight 
specimens number) 
comparison sand 
order that the 


receive no assistance 


different 


coarse 


for these specimens in com- 
In the 
same 
Place the 


as specified 


pound ma sand 


absence of directions mortar to the 


f 


herein specified for 2-in 
in the 8-in 


consistency as cubes 


morta pipe sections in the same way 
Specimens are 


The iron plates unde 
Strike off tops of 


for 2-in. cubes. to be % in. thick unless other- 


wise -noted 


oughly oiled 


specimens must be thor- 


specimens with a straight- 
edge, 
Store 


surfaces 


test 
with a 
tested No 


be placed on the surfaces where they 


pieces in both 
place in until 
test must 
might affect the results. 
oved from the molds until after the 


moist air 24 hours, then brush 


wire brush, 


paint 


mark, and water 


marks (for numbering pieces) 


The specimens are not rem 
test. 

Upon removing from storage tanks for testing, 
both with a wire brush. Test 
pressure of 50 Ib. per sq.in. for at least seven hours. After the 
pressure is on let out any air which may be caught in the 
means of the cocks on the upper flanges 
Some means must be used to prevent water from the 
outside from leaking into the since it has a 
to follow down the outside of the outlet This 
accomplished by rubber stopper in the 
mouth of the glass. It is assumed that if a specimen does not 
begin to leak in seven hours it is impermeable. 

tecord results at 15 min. intervals. On report show the 
time elapsed from application of pressure to first leakage, the 
average leakage for the period of actual flow, and the maxi- 
mum leakage for one hour. Express results in ¢.c. per sq.ft. 
per hour. 


spec imens 


brush surfaces again under a 


hose, 


etc., by 
Fig. 4). 


(see 


measuring glass, 
tendency pipe. 


may be means of a 


Alfred Craven is Chief Engineer and Robert Ridgway 
is Engineer of the Public 


Lucas is General In- 


Subway Construction for 


Commission. George lL. 
spector of Materials. Laboratory tests are in charge of 
l. J. Elkind, and, until recently, Joseph I. 


was in charge of field tests. 


service 


Shankey 
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Making Over a Small Sewage- 
Treatment Plant at Moorese- 
town, N. J. 

An outgrown and neglected sewage-treatment plant at 
Moorestown, N. J., was recently enlarged and improved 


by converting the original septic tank into a two-story 
tank and the old contact beds into sprinkling filters The 


F1a. 1. 
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plant was designed and built in 1901 with Alexand 
Potter, of New York City, as engineer. 

In 1912, the New Jersey State Board of Health orde; 
that the plant be enlarged and in the summer of 
year the voters authorized $15,000 of bonds for the | 
pose, before any plans had been made. Mr. Potter w, 
engaged to design and build the enlargement, which | 
did as best he could with the funds available. The fo 
lowing account of the work is condensed from a pay, 


which Mr. Potter presented before the American Socici 


Kia. 2. Two-Story SEWAGE TANK, Moorestown, N. J. 


of Municipal Improvements at Boston, Mass., in October, 
1914. 

The original plant consisted of (1) a grit chamber 
10x10 ft. square by 10 ft. deep; (2) an uncovered septi 
tank, of brick, 2514 ft. wide, 75 ft. long, with an average 
depth of 7 ft., divided into four compartments, arranged 
so that two, three or four of them could be used as de 
sired, and one serve as a dosing chamber; (3) four con- 
tact beds, each 85x42 ft. in area. The plant was designed 
to treat from 200,000 to 250,000 gal. per day, based on an 
eight-hour detention period in the tank and an average 
rate of 600,000 gal. per acre per day in the contact beds. 

In March, 1911, the State Board of Health found that 
the plant was receiving 500,000 gal. of sewage per day, 
and that there were various evidences of neglect and 
overwork. 

CONVERTING THE Septic TANK INTO A Two-Story 

‘TANK 

To convert the old septic tank into a two-story tank 
(Fig. 1) the old bottom was removed, the earth excavated 
to an additional depth of 214 ft., and the old sidewalls 

} in., thus increasing the depth of the tank from 


raised 6 
i ft. to 914 ft. A top view of the plant is shown by 
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CONVERTING 4 Sepric TANK into A Two-Strory Tank, Moorestown, N. J. 








February 4, 1915 


hie, 2. The following notes on the tank are taken from 
\\r. Potter’s paper: 

The remodeled tank consists of four units, each of which is 
vain divided into three compartments by a false bottom con- 
tructed of 2-in. creosoted yellow pine. This bottom 

ikes a slope of 40° with the vertical. The upper two com- 

tments are settling compartments and the lower 

ger compartment is the sludge-digestion compartment. The 
tal settling capacity amounts to a retention of 1.35 hours 
hen the plant is operated at the rate of 500,000 gal. daily. 

The total capacity of the sludge-digestion chamber figured 

elow the level of the walls is 5470 cu.ft. about 50% larger 
than required by the established practice. 

The system of distributing the sewage to the various units 
is of interest as it possesses not only flexibility of operation 
but also is very efficient in preventing disturbances from cur- 
rents and vortex motion in the settling compartments. 

After leaving the remodeled grit chambers, the sewage 
enters the main distributing trough, a concrete rectangular 
hannel built directly upon the existing wall of the settling 


false 


and 


tank. This channel extends the entire length of the basin. 
extending across the tanks are four lateral rectangular 
troughs, each 15 in. wide and 2 ft. deep. These lateral 


troughs can be used either as distributors or collectors. For 
this purpose each of the lateral troughs is provided with 
shear gates at either end so as to regulate the direction of 
the flow. 

Attention is called to the method of leading the sewage 
into the settling compartment. The liquid enters the basin in 
the direction opposite to that it must take in traversing the 
basin. This method has proven to be very effective in arrest- 
ing vortex motion by impinging the inflowing current against 
the wall of the basin. The collecting trough acts as a scum 
board and tends to prevent floating matter from being car- 
ried out with the effluent. In each unit the direction of flow 
ean be reversed by the simple process of closing two shear 
gates and opening two others. Reversing the flow at periods 
of about a month tends to the more uniform distribution of 
the sludge in the sludge-digestion chamber. 

Six transverse concrete walks, each $3 ft., wide, 
operator ready access to all parts of the tank. 
these walks, the top of the tank is entirely open. 

Wooden covers are provided for the main distributing 
channel and the main collecting channel so that during the 
winter months these channels can be covered to prevent the 
freezing of the sewage at the dead ends. 

An 8-in. cast-iron pipe conveys the sludge from the tank 
to the sludge bed the surface of which is 5% ft. below the 
water level in the settling tank. 


give the 
Except for 


FILTers 

To change contact beds with 4-ft. depth of medium to 
sprinkling filters of 5- to 514-ft. depth, the bottom was ex- 
cavated from 6 to 12 in. and the surface raised 6 in. 

The funds being limited and the subsoil clayey, the 
filtering material was placed directly on the earth. For 
underdrainage there was provided a central concrete 
channel 15 in. in diameter, from which at right angles 
there were laid on 24-in. centers 6-in. vitrified bell-and- 
spigot pipe, with open joints. The central channel is 
ventilated at either end. 

The sprinkler system was described in the paper as 
‘ollows : 


Cuaneing Contact Beps INTO SPRINKLING 


It was found that the maximum head available to operate 
the nozzles was about 4 ft. 9 in. A circular type of nozzle 
was used which was spaced 10) ft. c. to c. in rows spaced 9% 
in. apart. To reduce the frictional losses in the siphon and 
piping system to the minimum, the siphon was made 24 in. in 
size—somewhat larger than customary. The main distribu- 
tor and all piping were made of ample size so as to keep the 
frictional losses, even when the plant is extended in the 
future, within 6 in. 

The nozzles were furnished by thé Pacific Flush Tank Co., 
and are provided with adjustable orifices. Adjustable orifices, 
although not generally used except for experimental pur- 
poses, are of value in such a plant in that the operator can 
curtail the discharge from those nozzles over any portion of 
the bed where a tendency to pool and clog exists. This ad- 
justable orifice has proved of value for when the plant had 
been in operation several months, an area about 10 ft. by 25 ft. 
in extent, over which the teams traveled in placing the filter 
material and which had been compacted by traffic, commenced 
to pool. This tendency was quickly remedied by throttling the 
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nozzles which discharged over this area, 
with the tendency to pool. 


The cost of remodeling the plant was as follows: 


thereby doing away 


Remodeling septic tank into two-story tank.......... $3,100 
Construction of dosing tank, siphon and piping... 1,800 
rims Titer, WM OF AM BOFO: ccc ccccccccedcscss 8,300 
See) en AN ONE... 5 css Cad cweae weweNweweeeasine 300 
Additional piping around plant .....ccccccccccecccees 1,300 
Pan WORUTIO WINNERS x8 ici s sc iccedddees etcweann ; 500 

ONE a Sete ekauGuecae Meee taess Raketta tearewein $15,300 


The unexpectedly large cost of converting the contact 
beds into sprinkling filters was due to the fact that less 
than 10% of the old filtering medium could be used nh 
the new beds. Three of the original beds were composed 
of 34 to 1%4-in. slag and one bed was made up of cinders. 

The effluent from the remodeled plant is clear. f) 
from sediment, and of low turbidity, and “nonputi 
cible during the greater part of the time,’ Mr. Po, 
states. It now appears that the old “grit chamber {. 
entirely unnecessary and should have been abandoned 
when the plant was remodeled.” 


State Control of Water-Supply 
and Sewerage in Kansas 


Under a law passed in 1907 permits must be secured 
from the State Board of Health to furnish water for 
domestic purposes and 
waters of Kansas. 


to discharge sewage into the 
Before such permits are granted, it 
is necessary to file with the board an application, report, 
plans and specifications for all proposed work. Permits 
are good for two years, but additional permits are re 
quired for extensions or alterations to plans. 

There are now in Kansas 201 water-works, of which 
10 supply surface water and 160 ground water. Of 
the 40 surface supplies 24 are subjected to mechanical 
filtration, and the remainder are treated in various ways. 
Three of the cities having the remaining plants voted 
bonds in December for filter plants and it is hoped that 
four more will soon take that step. The State Board of 
Health is conducting a vigorous campaign to secure fil- 
tration for all the unfiltered surface supplies. In many 
parts of the state water softening is much needed. Two 
softening plants have been under consideration, and one 
will be built in 1915. 

There are 81 sewerage systems and about 50 sewage- 
disposal works in Kansas. In addition, two treatment 
plants are under construction and two will soon be built 
under orders from the State Board of Health. 

Frequent analyses, for the most part weekly, are made 
of all the surface waters of the state. The cities buy 
their own containers for shipping samples, using the out- 
fit described in ENGINEERING News of Oct. 23, 1914, 
and also using alkalinity and turbidity kits, which are 
furnished by the State University at cost. 

Twice a year tests are made of all water-filtration 
plants. Ground supplies are inspected and samples an- 
alyzed once a year or oftener. Sewage-disposal plants 
are inspected and tuned up twice a year, or oftener. The 
tests and inspections are made by the Division of Water 
and Sewage of the State Board of Health under the direc- 
tion of C. A. Haskins, engineer, and with the aid of two 
assistant engineers, Fred R. Hesser and J. E. Welker. 
The laboratory of the State Board of Health has as its 
director C. C. Young. He has four assistants working 
full time and one assistant working part time. 
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Wind Stresses im Steel Miall- 
Buildings 


By R. 


SYNOPSIS 


pressure on a sloping roof, referring to the expert- 


Disc USSOS lhe distribution of wind 
ments of Irminger, Nernot, Stanton, Smith and 
others. 


show that a uniform vertical excess load is suffi- 


Analyses of stresses in Fink root trusses 


cient lo take care of wind stresses uf rigid mem- 
bers are used. In kneebraced mill-building bents, 
Suction effects 


are to be neglected except as regards anchorage. 


wind correcttons are necessary. 
Recommends wind pressures and unit stresses, and 


discusses special brace ing. 


common 
practice either (1) to neglect the wind stresses or (2%) to 
calculate them in accordance with some textbook method 
and then tone down the results. In doing the latter, the 
general practice of designing buildings is followed, in 
conformity to which structures have been built that have 
rendered excellent service for Inany years. To bridge the 


In designing ordinary mill-buildings it is 


gap between theory and practice, recourse is being had 
by some to what might be called a new school, which has 
advanced new methods and new experimental results. In 
the present article this school will be briefly reviewed, its 
conclusions negatived, and textbook assumptions made 
to agree as Near as possible with actual conditions—the 
object being to present a safe, sane, workable method of 
determining and making provision for the wind stresses 
iu steel mill-buildings. 


Amountr AND Distrripution oF WINpD STRESSES 


A recent writer’ of the new school states the case thus: 
In a high wind the 
is at the windward 


maximum against the roof 
eaves. The upward 
on the windward slope, and is zero, it is claimed, at a point 
three-fourths the distance to the ridge. Beyond the zero 
point, up to the ridge and down the leeward slope, the pres- 
is negafive. The wind deflected upward by the wind- 
surface of the roof rarefies the air over the leeward 
surface, which allows the air inside the building to exert an 
upward pressure in excess of the downward pressure on the 
roof. In other words, there is direct or inward pressure on 
the windward slope of the roof, center of pressure below 
middle of slope, and at ridge and on all of 
there is outward pressure or suction. 


pressure 


pressure decreases 


sure 


ward 


leeward slope 


Scucrron oN Roor 

In 1894, J. O. V. Irminger, manager of the Copen- 
hagen Gas Works, made a number of experiments on wind 
pressure, ihe description and results of which he em- 
bodied in a paper® to which reference is often made. A 
rectangular opening about 614x11 in. was made in a 
chimney 5 ft. in diameter and 100 ft. high. Into this 
opening was inserted a conduit 4%4x9 in., polished on 
the inside to reduce friction. Currents of air were made 
to strike plates and models placed in this conduit and the 
resultant pressure registered. A model of a pitched roof 
with 45° slopes showed a normal uplift on the leeward 
side due to suction three times as great as the normal 


*American Bridge Co., 30 Church St.. New York City. 
“Insurance Engineering,” August, 1912. 


“Mngineering News,” Feb. 14, 1895; “Engineering,” 


Dec. 
1895; Proc. Inst. Civ. Engrs., Vol. CXVIII, p. 468. 


FLEMING* 


pressure on the windward side. ‘The conelusion dra\ 
was “if the author’s experiments on models represent ¢! 
facts with regard to buildings, the methods with wii 
roof principals are commonly calculated for wind-pri 
sure need revision.” An enthusiastic admirer of Irming: 
writes,’ “It will be due to him that we surely in th 
future shall save tons of material in our roofs.” 

In 1891-94, Prof. W. C. Kernot, of the University o 
Melbourne, made the experiments connected with hi 
vuame.* By means of a gas engine and propeller, he dis 
charged a jet of air 12 in. by 10 in., placing into this je 
the plates and models he wished to test. He conclude 
that the usual method of calculating wind stresses in 
roofs applied only to roofs supported by columns unde 
which the air could blow freely. With roofs of a low 
pitch resting on walls having parapets, he found a tend- 
ency to an uplift. 

In 1893 and later, T. E. Stanton, of the National Phys- 
ical Laboratory, England, made the experiments whicl 
have become widely known from the papers he contrib 
uted to the Institution of Civil Engineers.2 From ob 
servations on models of roofs the sides of which were 3 
in. by 1 in. and sloped at 30°, 45° and 60°, placed in a 
current of air having velocities of 10.0, 13.6 and 16.5 
miles per hour, he writes, “The experiments appear to 
indicate beyond question the importance of a consider- 
ation of a negative pressure on the leeward side of roofs.” 
From later experiments on pressure boards 5x5 ft. to 
10x10 ft., he found the coefficients of wind pressure to be 
2s follows: 
STANTON’S 
(a) Roof 


COEFFICIENTS k IN 
mounted on 


FORMULA Pn = kV 
columns through which air can pass 
60 45° 30° 

+ 0.0034 + 0.0028 + 0.0015 

negligible 

(b) Roofs of buildings in which the pressure on the interior 

may be affected by the wind. 
60 45° 30° 

+0.0034 + 0.0028 + 0.0015 

—.0032 —0.0022 


Windward side 
Leeward side 


Windward side 
Leeward side 

This coefficient gives the normal pressure on roof sur- 
face in lb. per sq.ft., if V is the wind velocity in miles 
per hour, the wind blowing horizontal. 

Prof. Albert Smith in a paper read before the West- 
ern Society of Engineers, November, 1910, entitled 
“Wind Loads on Mill Building Bents,”* among his con- 
clusions advocates “placing the wind loads equally on the 
two walls, and inward and outward on the windward and 
leeward roofs respectively, as giving important changes 
of stress in members of the roof truss, as giving less stres= 
in the kneebraces and columns, and as permitting the 
rational design of the girts.” In 1912, he made a num- 
ber of observations on a model building 6 ft. wide by 
15 ft. long, with wall heights of 4, 5 and 6 ft. Ina 
paper “Wind Pressure on Buildings,’ he writes: 


°Theodore Nielsen, “Engineering,” Oct. 9, 1902. 


“Engineering Record,” Feb. 10, 1894; Proc. Inst. Civ 
Engrs., Vol. CLXXI, p. 218; Australian Association for the 
Advancement of Science, Vol. V (1893), p. 573, Vol. VI (1895), 
p. 741. 


5Proc. Inst. Civ. Engrs., Vol. CLVI, p. 78, Vol. CLXXI, p. 175. 
*Journal Western Soc. Engrs., February, 1911. 
TJournal Western Soc. Engrs., December, 1912. 








February 4, 1910 EN 
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fhe ordinary methods of assuming wind loads on mill 
idings ought to be somewhat revised. For the case of roof 
sseS ON masonry walls, or on steel bents with long diag- 
ls, a suction effect in the neighborhood of 0.4 of the unit 

d pressure should be placed on the leeward roof of all 

sed buildings, and a pressure or suction derived from the 

ves drawn from the observations placed on the windward 

f The resulting will not only be different in 

ount from those computed on the present basis, but will 

many members differ as to sign. Wind loads on purlins 
eht in most entirely omitted. * * * * In 
ildings with kneebracec bents, in addition to the preceding 
oints, the suctions on the leeward wall should be considered. 

Prof. Boardman, University of Nevada, in 1911 made 
cxperiments on a model roof 10 ft. long, each slope 6 ft. 
wide, resting on walls 4 ft. high. 
similar to those of Prof. Smith.’ 

An English textbook, Brightmore’s Structural Eungi- 
neering, first issued in 1908, quotes the Stanton experi- 
ments as authority and the stress diagrams for the roof 
The 
heading of the section is significant: “Stresses Due to 
Wind Pressure and Wind Suction.” 

Another English textbook, Andrews’ The Theory and 
Design of Structures, in an appendix to the last.edition, 
1913, calls attention to Stanton’s conclusions and gives 
a stress diagram for a truss with the wind loading in ae- 
cordance with these conclusions. In mentioning the 
stresses due to suction on the leeward side the author 
writes, “Few designers appear to have allowed for this 
in their calculations for roofs, but the question is of con- 
siderable importance and the results of these experiments 
should either be disproved, or allowance should be made 
for them in design.” 

Marburg in Framed Structures and Girders alludes to 
the experiments of Kernot, Irminger and Stanton and 
reproduces one of the Irminger sketches. His practical 
conclusion is: 


The experiments of Kernot, Irminger and Stanton were 
made on much too small a scale to admit of quantitative de- 
ductions applicable to conditions in practice. They are val- 
uably suggestive, however, in calling attention to conditions 
which were previously not generally or adequately recognized. 


stresses 


cases be 


His conclusions are 


truss given are made with the wind forces so acting. 


With this conclusion the writer is in thorough accord. 


SELECTING A WIND Pressure FoR DESIGN 
Our knowledge of wind pressures is very imperfect. It 
is generally agreed that the fundamental equation P = 
iV? is correct for horizontal wind. There is little dispute 
that for wind with a uniform velocity and normal to 
plates of moderate size, the value of & is from 0.0032 to 


0.004. Of the formulas for wind pressure on inclined 
surfaces our best knowledge indicates that of Duchemin 
as the most accurate. It is 
» ea, 
P = P ~ Std A 
Se . 2 
1 + sin? A 


There remains to be assigned a value to V. Average 
wind velocities for a day or a month or a year are use- 
less. Shall the highest wind velocity on record be taken? 
Is this likely to occur again? 

It is useless to attempt to make provision for torna- 
does or violent hurricanes “against which neither care, 
nor strength, nor wisdom, can avail.”* Such storms are 
limited in area and come but seldom, perhaps once in a 
century. The endeavor to make a mill-building strong 





SJournal Western Soc. Engrs., April, 1912. 


*This is the way it is stated in the Foreword of a little 
volume issued by the Home Insurance Co., of New York, advo- 
cating windstorm and tornado _ insurance. More than a 
hundred photographs in this volume of wrecks caused by 
windstorms illustrate the truth of the Foreword. 
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enough to resist them would not only add greatly to the 
cost but would be ineffective.+ 

The highest wird velocity recorded in New York City 
1871 by the U. S. Weather Bureau was 96 miles 
per hour sustained for a period of five minutes. During 
one minute of that time the velecity was 120 miles per 
hour. This was in Feb. 22, 1912, a 


since 


Robinson anemom- 
eter being used in the same location as at present, about 
20 ft. above the roof of the 33-Story building at 17 Bat- 
tery Place. A recorded velocity of 80 to 90 miles is not 
uncommon, A recorded velocity of 90 miles per hour 
corrected by the Weather Bureau formula gives an actual 
velocity of 69.2 miles per hour. With this value in the 
formula IP kV", k = 0.004, the normal 
19.2 Ib. per square foot on a vertical surface. 
the 


foot as the 


pressure is 
Wind pres- 
sure increases and 
area larger. 
When it is remembered that the instrument above men 
tioned is about 400 ft. from the ground and the eups 
are only + in. in diameter, the assumptions that will be 
made of a horizontal wind force of 20 Ib. per sq.ft. in de 


signing the trusses of mill-buildings, and 15 Ib. in de 


with distance from the ground 


decreases per square becomes 


signing columns and kneebraces, seem to be ample and 
fully warranted. 


Winp Srresses IN Roor Trusses 


toof trusses resting on brick walls will first be con- 
sidered. The example taken will be a roof truss as in 
Fig. 1, with pitch of 6 in. to 1 ft., and span of 60 ft. 
c. to ¢. of bearing plates. Trusses are 16 ft. apart on celh- 
ters. For a horizontal wind from the left, with pressure 
of 20 lb. per sq.ft. on a vertical surface, the normal pres- 
sure on a surface inclined 6 in. to 1 ft. will be (by Du 
chemin’s formula) 14.9 Ib. per sq.ft. 

The following cases will be considered: 

(1) Wind load of 15 Ib. per sq.ft. or 2012 Ib. per 
panel, normal to one slope of roof, both ends of truss 
fixed, 


(2) Loads as in (1), left end fixed, right end on 
rollers. 

(3) Loads as in (1), left end rollers, right end 
fixed. 

(4) Load of 15 Ib. per sq.ft. exposed surface or 2012 


Ih, per panel on both sides of the roof, the loads ap- 
plied vertically. 

The stresses for these four cases are tabulated below: 

Tt is seen at a glance that Case 4 is sufficient to cover 
wind stresses. The slight excess in a few members founda 
in the other cases is negligible, especially when they are 
considered with the combined stresses due to all loads. 

With the same wind velocity as before, according to 
Stanton, the pressure on the windward slope is about 
714 Ib. per sq.ft. and **/,, times 74% or 11 |b. per square 
foot negative pressure or suction on the leeward side. 
The forces acting upon the truss are as in Fig. 2 (reac- 
tions are for both ends fixed, wind shear equally divided), 
while Fig. 3 is the stress diagram for both ends fixed. 

The tabulation of stresses given below is for 

(5) Both ends of truss fixed. 

(6) Left end fixed, right end on rollers, 

(7) Left end rollers, right end fixed. 

It might be stated here that all the above cases with 





yEditor’s Note—This argument in its terms applies just as 
much to office buildings and all other structures as it does to 
mill buildings. The author probably means tc emphasize the 
cost limitation, for mill-buildings alone. 
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one end on rollers are hypothetical, as roof trusses under 
100-ft. span are seldom built with other than fixed ends.* 
2ECOMMENDED Destcn Loap—Maximum wind load- 


ing comes seldom and lasts but a short time. The work- 


iug stresses used for this loading may therefore be in- 


Mia. 1. Simpnir Roor Truss ANa- 
LYZED FOR WIND STRESSES 


STRESSES IN 
Member 
(“ase X¢ ; Xe Xf 
1 ‘ ‘ 
2 : $ 9. ” 
4 
1 f : —13. 
Member 
Cuse ‘ Xb Ne Xf 
1 5 5.1 5.1 5 
2 § 5 6.1 5 
3 5 5 5.1 5 
} § ‘ 14.0 18. 


Stresses 


5 
thousands of pounds 
STRESSES IN 
Member 
€° ‘ i Ae xt 
“. 
0 0 


i -\) 


Member 
(nse Xa, 
5 4.1 
" 4.1 
‘ 4.1 +4 


Stresses are 


1 » 
1 + 4. 3. 
1 7 


Note iven in thousands of pounds. 


. i ( 
creased 500% 


above those used for ordinary live- and 
dead-loads. A. wind load of 15 Ib. per sq.ft. is thus equiv- 
alent to a load of 10 |b. using the working stresses for 
other loads. 

The snow load varies from 20 |b. per sq.ft. horizontal 
projection in the latitude of New York City to 30 Ib. in 
parts of New England: This is equivalent to 16.6 up vo 
25 |b. vertical load per sq.ft. surface of a 6-in. pitch 
roof. 

For combined snow and wind a load of 25 lb. per sq.ft. 
over entire surface, acting vertically, is ample for roofs 
in the latitude of New York City. Tf to this is added the 
weight of trusses, purlins, and roof covering, reduced to 
square foot of exposed surface, we have the total load 
for which the ordinary roof truss should be designed. 
Hlowever, not less than 40 |b. should be used except in 
tropical climates with no snow, where the minimum load- 
ing should be 30 lb. Where snows are severe 5 to 10 Ib. 
should be added to the 40 Th. 

No ALLOWANCE FOR Suction—Turning to the tabu- 
lation of stresses found by the Stanton assumptions, and 
taking into account the total stresses from all loads, the 
saving due to reduced wind stresses is small. A serious 
objection to taking advantage of even this saving is that 
with a monitor along the ridge, or openings in the build- 
ing and roof, the closed roof may become a partly open 
roof, thus changing the conditions for which the assump- 


*Editor’s Note—The wind shear may, however, come wholly 
on one or the other wall, due to unequal bedding of the 
inchor bolts or to temperature movement. The _ condition 
then, as regards the present calculation, is identical with one 
end on rollers 
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ROOF TRUSS FIG. 1, 


Denotes compression, 


Denotes compression. 
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tions were made. For a truss resting on brick walls ¢ 
tendency to an uplift can be met by firmly anchoring 
at the ends. The tendency to reversals of stress cai 

sufficiently met by using stiff shapes for all memlx 
flats and rounds have no place in an ordinary roof tru 


Roor Truss UNDER WIND PRESSURE AND SuCTION. 


with Stress Dracram vor Boris ENps ANCHORED 


PRESSURE ONLY 
ab be ed 
2.0 ‘ “a 
ok 
-2.0 : a 
1.8 a -3.6 


a,b; bie; ©, d, 
0 0 0 


0 0 0 
0 0 0 


: 2.0 3.6 
Denotes tension 


ROOF TRUSS FIG. 2, PRESSURE AND SUCTION 


ayb; bic; 

+ 1.5 y 
1 

—l. 


11.5 
$1.5 
Denotes tension 

The writer believes that the assumption of a total uni 
form load per square foot of exposed surface applied ver 
tically at the panel points, with the same working stresses 
used throughout, is specially well adapted to the design 
of roof trusses. 


WIND Stresses IN KNEEBRACED BENTS 


KNEEBRACED Brenrs—The case of an intermediate 
transverse bent of a kneebraced mill-building will now 
he considered. The example taken will be that shown in 
Fig. 4; span 60 ft., roof pitch 6 in. to 1 ft., height 14 ft. 
to foot of kneebrace and 20 ft. to bottom chord. Trusses 
are 16 ft. apart ¢. toe. 

The wind pressure will be taken at 15 lb. per sq.ft. 
perpendicular to the sides of the building and the cor- 
responding normal component on the roof at 11.2 Ib. 
(For buildings over 25 ft. to the eave line the norma! 
component of a wind load of 20 lb., or 14.9 Ib., would 
he used for the roof.) The columns are assumed par 
tially fixed at the lower end, with the point of contraflex- 
ure at one-third the distance between the lower end and 
the foot of the kneebrace; the upper ends are considered 
supported. The wind shear is divided equally between 
the two columns. Fig. 5 is the stress diagram. 

Bending moments in the columns are as follows: 

At the foot of windward column 12,320 ft.-lb. 
At foot of leeward column 14,940 ft.-lb. 
At foot of windward kneebrace 19,410 ft.-Ib. 
At foot of leeward kneebrace 29,870 ft.-lb. 

Tt is seen that the maximum bending moment is at the 

foot of the leeward kneebrace. 
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ebruary Di 
(ECOMMENDED Metruop—For mill-building bents th. 
ter first determines the stresses in the truss due to a 
i! uniform load and then proportions it for the same. 
e ordinary working values for medium steel are gen- 
ly used—16,000 Ib. per sq.in. in net tension and (re- 
ed by formula) for gross compression. If the wind 
esses In any member from Figs. 4 and 5 are greater 
1 the wind stresses from the uniform wind loading of 

' Ib. per sq.ft. applied vertically, that member is pro- 
tioned for the maximum wind stress plus the stresses 
om the uniform loads other than wind, using working 
resses 50% more than in the first caleulation: but in 

o case is a less section used than that first obtained. The 

members be and b,c, will generally need be increased ; 

ften ed and ¢,d,; occasionally gd, gf. gf, and g,d,. A 

reversal of stresses is noted in certain members, particu 

arly in be and the lower chord. The diagonals be and 

c, can be made of two angles instead of one as when 
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lesigned for tension alone. The compressive stresses in 
ihe lower chord are overcome by the tensile stresses due 
to the dead-load. The kneebraces have wind stresses only, 
vnd are proportioned for the larger working stresses. 

The column is first proportioned for carrying the di- 
rect stress due to the total uniform load from the truss, 
noting the flange area required. From the maximum 
bending moment due to the wind, as in Fig. 4 and 5, the 
sectional area required for the flanges is found using the 
larger working stresses and considering the column as 
a beam. If this flange area is not more than one-third 
of that first found no change is made; if more than one 
third, the excess is added. 
io overturning need not be considered unless it exceeds 
ihe stress from the wind portion of the uniform rool 
load, 

Ginrts—The side and end girts are proportioned as 

beams supported at each end with a uniform horizontal 
vad of 15 Ib. per sq.ft.; an extreme fiber stress of 24,000 
», per sq.in. is used. 
The girts are apparently the simplest portion of the 
luilding to design, but if observation and experience 
count they are the most difficult. Side and end girts of 
MOx2l4xy-in. or Py-in. angles, 16 to 20 ft. long and 
» ft. apart, are still in use after 20 years’ service, in de- 
liance of all figures. Notwithstanding this, such design- 
ing practice is reprehensible. 


The compressive stress due 


\« 
lI 


SpreraL Cases oF Miti-Buriprne Bracine 
Traveling cranes running through a building often bar 
ihe use of kneebraces. The gussets connecting the trusses 
to the columns should then be as large as possible and 
calculations made accordingly. An ideal way is to traus- 
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fer the transverse thrust from the wind as well as that 
from the cranes to the ends of the building by means ct 
diagonal bracing in the plane of the lower chords of the 
trusses, and thence by diagonals in the ends of the build- 
Ing to the ground. 

with this expedient. 


Openings in the ends often interfere 
Neither is it feasible in building 

so long as to require provision for longitudinal expan 

sion and contraction due to changes in temperature. 

In al! cases diagonal bracing should be introduced inte 
ihe planes of both top and bottom chords for stiffness as 
well as to take calculated stresses. This applies also to 
roof trusses resting on brick walls. Adjustable rods ean 
be used for top-chord bracing, but the bracing of the 
bottom chord should be entirely of angles or other rigi*! 
shapes, with bolted or riveted connections. 

The ends of a building, the gables in particular. are 
more liable to be severely strained from wind than any 
cther portion of the 


building. 


Generally diagonals ia 





L-Buinping: Stress Diagram ror Winp Loap 


one-third height to kneebrace) 


the planes of the chords of each end panel, and in eacn 
end side bay to the ground will be sufficient to take care 
cf the induced stresses. 
with other braced bays. 


If not, the shear may be divided 


Special types of buildings should be considered in ref- 
erence to their own requirements. Open sheds, especially 
if the gables are closed, may have an uplift as well as a 


vertical load. 


COMMENTS ON Prior RECOMMENDATIONS 


The leading texthook on the subject of mill buildingg 
is Ketchum’s Slee! Mill-Buildings. In this book a knee- 
braced mill bent is considered for four cases: 

(1) <A horizontal wind load of 20 Ib. per sq.ft. on the 
side and vertical projection of the roof, with the columns 
l'inged at the base. 


(2) Same wind load as in Case 1, with columns fixed 
at the base. 
(3) <A horizontal wind load of 20 lb. per sq.ft. on the 


side, and the normal component of a horizontal wind loac 
cf 30 Ib. per sq.ft. on the roof, with columns hinged at 
the base. 

(4) Same wind load as in Case 
at the base. 

The writer believes that the loads of 20 and 30 Ib. ar 
larger than need be used. 


with columns fixed 


») 
oO. 


The columns are seldom if 
ever rigidly fixed at the base, neither -are they hinged. 
That they are partially fixed and the point of contra- 
flexure is at one-third the distance from base to foot of 
kneebrace is believed to be nearer correct than either as- 
suming it one-half the distance or assuming the columns 
supported at the base. There seems no good reason for 
assuming a norma! component of a horizontal wind load 
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of 30 lb. on the roof while a horizontal wind load of 20 
Ib. is taken on the sides. It is not clear why the Hut- 
ton formula is used to find the normal component. Near 
the beginning of the book we read, “Hutton’s formula is 
based on experiments which were very crude and probably 
erroneous. Puchemin’s formula is based on very care- 
ful experiments and is now considered the most reliable 
formula in use.” The specifications near the close of the 
book call for the Duchemin formula to be used in com- 
puting the normal wind pressure; by this formula, for a 
30-Ib. load, the 18-lb. normal pressure in Cases 3° and 
t would be 22.4 Ib. The only increase of the usual work 
ing stresses allowed is 25% for laterals and 50% foi 
combined direct and flexural stress due to wind. This in- 
crease does not apply to the combination of wind with 
other loads though with the maximum wind load a min- 
imum snow load of 1¢ Ib. per sq.ft. is allowed. (For 
the purpose of aiding those who wish to make compari- 
sons the same roof truss and bent have been iaken in 
this article as found in Ketchum.) 

The chapter on “Iron and Steel Mill-Building Con- 
struction” by G. H. Hutchinson in Johnson, Bryan & 
Vurneaure’s Modern Framed Structures considers three 
cases of a mill-building bent, arriving at conclusions sim- 
ilar to those of Ketchum. The method of obtaining re- 
actions and moments is quite abstruse and difficult. to 
follow. No mention is made in the chapter of working 
stresses to be used. 

Smith, in “Wind Loads on Mill-Building Bents,”® as- 
sumes a total horizontal wind force of 30 Tb. per sq.ft. 
on the bent considered in this article. The pressure on 
the sides is divided equally between the two columns. 
One-third of the normal component of the total pressure 
on the roof, found by Duchemin’s formula, is taken by 
the windward slope and two-thirds as suction or an out- 
ward pressure on the leeward slope. The bases of the 
columns are considered hinged. Comparing his results 
with those obtained by Ketchum, he shows reduced 
stresses but is unfortunate in the example selected for 
comparison: Ketchum’s stresses are taken and 50% is 
added to them for a 50-lb. load; but Ketchum calculates 
his roof for the normal component of a horizontal wind 
of 30 lb. and the side for 20 lb., so that Smith is actually 
comparing his results with those obtained from a bent 
having a pressure on the sides of 30 Ib. per sq.ft. and 
on the roof the normal component (by the Hutton for- 
mula) of a horizontal force of 45 |b. per sq.ft. 

However, with the same wind force, the Smith method 
does give reduced stresses, especially in the columns, 
kneebraces and girts. The important point is whether 
these reductions are permissible. In a modern mill-build- 
ing the sides are from one-fourth to one-half or more of 
glass, a large proportion of which can be opened to permit 
of ventilation. If opened on one side only, Smith’s as- 
sumption that the pressure on the inside of a mill-build- 
ing is a mean between the windward pressure and the lee- 
ward suction disappears. In a high wind the windows on 
the leeward side are liable to be open and those on the 
windward side closed; there is then little suction. In a 
building the sides of which are covered with sheet metal 
there is always a probability of the covering on one side or 
cnd being removed for 8 ft. or more from the ground, 
thus completely do‘ng away with the suction theory. For 
these reasons it is unwise to take advantage of a theory 
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hased upon assumptions which are destroyed by a p: 
able change of conditions. . 

In conclusion, while the methods advocated for tr, 
ing wind stresses may not be thoroughly scientific, / 
are easily workable, and experience proves that they 
safe and sane. The load of 15 Ib., the working stress 
24,000 tb., and the assumed point of contraflexure, m, 
all be criticized, but for the ordinary mill-building it 
inore rational to use these assumptions and make st) 
provision for them than to follow the present method 
giving an intellectual assent to the theories of the te) 
hook and ignoring them in actual practice. 
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Some Experiences with Con- 
crete im the Republic of 
Panama 


ALEX P. Crary* 


secause of the rapid deterioration of both steel and 
wood due to the climatic conditions and to the neglect o| 
the Panama Government in maintaining structures, thy 
late Ricardo M. Arango, Chief Engineer of the Republic, 
decided that so far as possible all structures should be 
huilt of concrete. This decision was further favored }y 
the fact that frost, one of the most destructive forces 
against concrete, is totally absent in this country. Some 
experiences with the structures built as a result of this 
decision should interest engineers. 

Krrect or SEA Water oN ConcreTE 

The first structures undertaken were a wharf and a 
public market in the City of Panama. The wharf and 
part of the market are supported upon concrete piers 
which are so located that the greater part of each pier is 
between high and low tides, which is the region in which 
sea water exerts its most destructive action, if it exerts 
any at all. The location of these piers in respect to the 
sea is best shown in Fig. 1, which was taken at low tide: 
the high tide often goes within one foot of the cross- 
girders. At the time these piers were being placed, the 
fall of 1911, there was considerable discussion as to the 
effect of sea water on concrete. In view of this, the in- 
gredients of which the concrete for different piers was 
composed was varied and records of the same kept. This 
variation extended to the stone and sand as well as to the 
cement, to the proportions and consistencies of the mix- 
tures and to the use of a waterproofing compound. 

All of the sand was taken from sea beaches. The stone 
was of varying sizes. The chemical compositions of two 
of three brands of cement used are as follows: 


No.1 No. 2 
Sis Oh Sb vedhs sa wedssavewese 7.40% 1.55% 
Se NE ee ee eens 23.67 22.44 
ee Be a Peer ee eee 6.65 4.16 
Aluminum oxide (Al,O3) ...........46. 1.80 7.24 
NE eo) Sree re 57.88 61.82 
Magnesium oxide (MgO) ............. 1.28 1.18 
Sulphur PrIGRIGe CHa). cco cc kecsces's 1.33 1.82 


No. 2 was a German cement and No. 1 an American. 
Neither of the cements analyzed was in first-class condi- 
tion, due to long storage and to breakage. 

In the mixtures different combinations of large and 
small stones were used. The proportions varied from 
1:3:6 to 1:444:12. The lean mixtures were due to a 
mistake which was not noticed until after a number of 


*Box 23, Ancon, C. Z., Panama. 
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s had been poured. The consistency varied from a 
not sloppy, mixture to a comparatively dry one in 
h the concrete would just quake when rammed. 
most of the piers the concrete was laid without a 
‘erproofing compound. But in a few a waterproofing 
it was poured in against the face at the time of plac- 
the concrete. This waterproofing compound was 
le up of 2 cu.ft. of cement, 4 cu.ft. of sand, 3 quarts 
stock solution and water enough to make a grout. 
‘The stock solution was mixed in the proportion of 2 Ib. 
stic potash, 5 lb. powdered alum and 10 quarts of 
ter. 
In constructing the piers the excavation was made, the 
rms placed and the concrete poured, all for one pier, 
ring one low-tide period. 


In most cases the rising tide 
would follow closely the upper surface of the concrete as 


was brought up. All the concrete was thoroughly 


mixed in a batch mixer. 
After three years’ exposure to the sea water, from the 
corners of each pier tested there were broken off, with 
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FOUNDATION PILES 





hammer and chisel, two pieces of concrete. The piers then 
had a light covering of marine animal and vegetable 
vrowth. One piece was taken from the lower part which 
is submerged more than one-half of the time, and the 
other was taken from the part which is above high tide 
and, therefore, which is at no time in contact with sea 
water. Pieces were also taken from some piers which had 
been previously built and which had been exposed to the 
action of sea water for at least five years. The pieces 
were tested by breaking off the edges with the hands, by 
the feel and by the appearance. 

In all cases without exception, the breaking off of the 
edges with the hands and the feel revealed no difference 
in the strength between the two pieces taken from the 
upper and lower parts of the same pier. The only differ- 
ence that could be detected was that, in the piers made 
of lean concrete, the pieces taken from the lower parts 
were saturated, while those taken from the upper parts 
were dry. If sea water has a deteriorating effect on 
the concrete of the piers of the Panama wharf. and mar- 
ket, whatever the mixture or combination of ingredients 
used, it will take more refined methods of testing than 
those described above to detect it. 
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The fact that the pieces of lean concrete which wer 
saturated showed up as well as the pieces not subject to th 
action of sea water but taken from the same piers would 
seem to indicate that sea water alone does not affect con 
crete. Had these piers been located in regions where 
moderately severe cold weather prevails at times, the sat- 
urated parts of the lean concretes would probably hav 
disintegrated. 

As to the contention that a cement high in iron oxide 
and low in aluminum oxide is best for use in the sea, it 
is to be observed that the No. 2 cement, which was used 
in many of the piers and which had the usual amount o! 
aluminum oxide, did not show any inferiority. 

Several of the reinforced-concrete beams of the wharf 
had to be placed so low that at extreme high tides they 
are in part submerged. In all cases where good concrete 
covers the reinforcing steel it is properly protected. A 
piece of No. 14 annealed wire which was not more than 
skin deep in the concrete was found, upon being cut out, 
to be as good as when it was placed three years previous. 


REIN FORCED-CONCRETE Roors 


When the designs for the above mentioned wharf and 
market were complete and the estimates made, it was 
found that sufficient money had not been appropriated to 
complete the structures as designed. To effect a saving 
the engineers decided to attempt so to construct the roofs 
that the concrete alone would be water-tight, thus doing 
without the usual felt roofing and its covering of gravel 
or of mortar. 

The roofs were designed by the writer following closely 
to the usual practice. The slab reinforcing was loose bars 
designed to be laid straight in the bottom with none 
bending up over supports. When it was decided to build 
the roofs without waterproofing, it became evident that 
something had to be done to control the location of the 
contraction cracks which were bound to occur, and to 
make them water-tight. in roof work these generally 
coincide with the joints which mark the beginning and 
the ending of a day’s work or of a single stretch of con- 
crete placed in one operation. Therefore, the provision 
for making them water-tight was located at the joints 
in the middle of the slabs midway between the beams, 
where work is generally begun and ended. This pro- 
vision consisted in turning up, as it were, the concrete 
of the slabs at the joints, thus making very shallow and 
wide troughs which sloped toward the edges of the roof. 
Then to make water-tight the joint between two adjacent 


turned-up edges, it was capped with concrete. This is 
best illustrated in Fig. 2. 
In accordance with this scheme the roof work was 


started. After the first forms were removed it was found 
that, although none of the caps had been placed over the 
joints, the leaks occurred not at them but mostly at the 
beams. This indicated one of two things; either the 
cracks at the beams were due to the unequal setting of 
the concrete caused by its greater mass along them or 
the concrete was unable to resist the negative bending 
due to the absence of reinforcing in the tops of the slabs 
over them. That the joints did not leak to any consider- 
able extent indicated that the slabs must have deflected, 
thus producing a tendency to close them. 

This experience showed that, if we were to succeed in 
making the roofs water-tight, we would have to change 
our methods. Evidently we were on the right track so 
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far as the design of the joint was concerned; the trouble 
was at the beams. To proceed on the assumption that 
failure here was due to the unequal setting of the con- 
crete and pour the beams and slabs separately, was out 
of the question. All beams were designed as T-beams 
which required that the slabs be poured with the beams. 
Therefore, in order to be able to pour them separately, 
a change in the design would have had to have been made. 
To do this was impracticable as the work had proceeded 
too far in accordance with the original plans. This left 
only the alternative of resisting the negative bending 
by placing reinforcing in the tops of the slabs over the 
This was done and apparently with success. Be- 
sides this change the form of the joint was changed to 
that shown in Fig. 2, 


heams. 


which was suggested by Howard 
Gibbons, the construction superintendent, and which 
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proved to be successful. The. caps over the joints are 
shown in the view in Fig. 35. 

The concrete was mixed in the proportion of 1:2:4, 
medium wet and was kept damp for at least a week after 
placing. The amount of water used for tempering it was 
no greater than that required to work it properly around 
the reinforcing. Towever, the concrete in one of the best 
sections of roof laid was exceedingly sloppy because of 
having been poured during a very heavy rainstorm. It 
was brought as near as possible to the elevation of the top 
without allowing stones to project above the finished sur- 
face. Within an hour after placing, a thin coating of 
1:2 mortar was spread over it and troweled to a smooth 
hut not slippery surface. 
supported by small blocks which rested on the slab forms. 
In some cases these were left buried in the concrete too 
long with the result that at these points the roof leaked. 
Leaks were repaired by pouring hot pitch into the cracks. 
During the hot, dry season the roofs shrink, causing the 
cracks to open up so that at the first rain of the wet sea- 
son they leak. But as the concrete becomes more or less 
saturated with water they swell so that it is not long after 
the beginning of the rainy season before they are again 
practically tight. 

It cannot be said that these roofs are a success in the 
full sense of the word though what few leaks do occur 
do no harm. It remembered, however, that 
these roofs were not originally designed with the view of 
making them water-tight by means of concrete alone, nor 
had the engineers seen anything in the engineering liter- 
ature to guide them. 

The experience gained leads the writer to believe that 
conerete roofs that will be absolutely water-tight can be 
constructed. To do this the slabs must be designed with 
that purpose in view; they must have sufficient negative 


The guides for the screed were 


should he 
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reinforcing over the supports to resist the negative be) 
ing and ample steel to distribute the stresses caused 
expansion and contraction ; the concrete must be prop 
laid, having the top coat of mortar placed soon eno 
it will bond with the main body; and, if 
buried in the concrete, they must be pulled j 
as soon as it is possible and the holes filled with mort 


so that 
become 


1 
iL} 


Sea Water vor Tempering Concrere 
At Puerto Obaldia on the Pacific Coast there has |x 
constructed a small wharf which is simply a reinforc 
concrete floor resting on precast reinforced-concrete pi 
30 to 36 ft. in length. These had been made a little o 


a year before being driven. In driving they were sus- 


Fic. 3. Roor or Wuarr, SHowine Cars over Jorn'rs 
pended in place by a derrick and sunk by a water-jet 
forced through 114-in. pipes placed in the centers of the 
piles. These piles rested in a thick deposit of sand which 
was overtopped by about 6 ft. of alluvial mud. At this 
port it was very difficult to procure fresh water, and all 
of the concrete was tempered with sea water. As the sand 
and gravel were taken from tie sea beaches, everything in 
the wharf proper except the cement and the reinforce- 
ment contained salt. How this unusual amount of salt 
will affect the wharf in years to come, it will be of interest 
to learn. One year after the piles were made an ex- 
amination of the reinforcement by cutting away some of 
the concrete revealed no injurious effects. The piles 
were well made, the concrete being well mixed and placed, 
free from voids and very dense. 


e 


Hints on the Construction of Slag-Tar Macadam Roads— 
During the past seven years I have laid many miles of slag- 
tar macadam roads for the Darlington Rural District Coun- 
cil. My first specification for carrying out this class of work 
was to use 2%4-in. bottom coating and 1%-in. finishing coat- 
ing, with a very thin sprinkling of clean %-in. untarred slag. 
the result being that, although the road appeared to be 
rather open for the first few months after being laid, it 
eventually faced up to have the appearance of a mosaic 
pavement. I found, however, that I could get equally as 
good results and a road more suitable for the traffic of a 
rural district by putting down the road with material con- 
sisting of 709% of 2%-in. and 309% of 1%-in. mixed together 
and laid in one coat. In my opinion a great mistake made by 
road surveyors in laying a tarred-slag road is the use of a 
fine tarred topping material. Almost invariably this top- 
ping will eventually come off in places—John Robinson, 
Surveyor to the Darlington Rural District Council, in the 
“Surveyor,” Nov. 20, 1914. 
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Dry Sand and Cement Mixture 
vs. Mortar Bed for Wood 
Block Pavements* 


By Tikopor S. Oxtioumt 


In this country it has been the custom for many years 
to lay wood-block pavement on a concrete base with a 
cushion of sand or a bed of mortar between the base and 
the blocks. At present in European cities the concrete 
hase is laid perfectly smooth, and the blocks are placed 
directly thereon, though 15 years ago a mortar bed was 
used in London. 

In order that American practice may be discussed with 
widerstanding, the specifications used in the Borough of 
Richmond, City of New York, follow: 

On the surface of the concrete shall be placed a bed of 


fsand] dry mortar, composed of 1 part of cement to 4 parts 
of sand, % in. thick. 

On the surface of the mortar bed shall be set strips of 
wood 3 in. wide by % in. thick, or strips of steel of the same 
width by not less than % in. thick, and of the greatest length 
convenient for handling. These strips shall be carefully set 
parallel and about 8 or 10 ft. apart, running from curb to 
curb, and be imbedded in dry mortar throughout their lengths, 
so that the top surface shall be the required depth below and 
parallel to the grade of the finished pavement. The space 
between two strips having been filled with dry mortar,'a true 
and even surface shall be struck by using an _ ironshod 
straight-edge on the strips as guides, and as soon as the bed 
has been struck, the strips which would interfere with laying 
the blocks shall be removed and their places carefully filled 
with dry mortar. 

On this dry mortar surface, spread and smoothed as above 
to the proper crown and grade, the blocks are to be laid with 
the grain vertical, with close points and uniform top surfaces, 
in courses at right angles to the line of the street, except in 
and between car tracks, in intersections and in other special 
cases, when they shall be laid diagonally, as shall be directed. 

When laid, the blocks shall be covered with clean, fine 
sand, entirely free from loam or earthy matter, perfectly dry 
and screened through a sieve having not less than 20 meshes 
per lin.in., the sand to be swept and brushed into the joints. 
The pavement shall then be rolled with a 4- or 5-ton roller, 
and sand spread over the pavement and left on the surface 
until such time, when, if required by the engineer, the pave- 
ment shall be swept clean for final inspection, and any defects 
then noted shall be remedied. 


A sand cushion is intended primarily to smooth out the 
roughness and inequalities in the concrete, so that the 
blocks rest evenly thereon. Secondly, the yielding surface 
of the sand permits the roller to press the blocks into it 
until they present a smooth surface adjusting the slight 
inequalities in the depth of the blocks; and thirdly, the 
sand has a slight resiliency and protects the blocks some- 
what from surface wear. The mortar bed performs the 
same office as an equalizer of the concrete surface and 
the surface of the finished pavement, but there the sim- 
ilarity ceases ; for as the mortar gradually sets, it forms a 
hard unyielding bed for the blocks to rest upon, sacri- 
fieing resiliency for immobility. 

There are two objections in the writer's opinion to the 
use of a sand cushion. First, when cuts are made for 
any purpose through the pavement, it frequently happens 
that weeks and months elapse before repairs are made; 
during this time, storm water works its way between the 
blocks and base and disturbs considerable quantities of 
pavement, that will have to be relaid. This is especially 
noticeable on streets with a considerable grade, and could 
not occur with a well set mortar bed. Second, it would 
seem that even the slight resiliency of the sand cushion 





*Paper read at the recent annual meeeting of the American 
Association for the Advancement of Science, Philadelphia. 


t+tEngineer-in-charge of the Bureau of Engineering, Bor- 
ough of Richmond, New York City. 
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means the unstable condition of each block with respect 
to its neighbors, and a consequent lack of support on the 
sides and ends, which is of the utmost importance. 

The one objection to a mortar bed has always been that 
the mortar has been mixed damp, and time must be al- 
lowed for it to set hard (three or four days), before traf- 
fic can be admitted, whereas wood-block pavement on a 
sand cushion can be thrown open for traffic as soon as 
completed. The writer has overcome this objection by 
mixing the mortar dry, and allowing it to set as moisture 
reaches it through the joints which are always of sand. 
The roller and immediate trattic work the blocks down to 
their final beds before the mortar sets. Work of this kind 
has been examined at cuts, and it has been found that the 
mortar was set up hard, though traffic had been allowed 
on the new pavement as soon as completed, and the sur- 
face was still uniform. 

Asphalt blocks have for many years been laid on a mor- 
tar bed, and this method has evidently been adapted for 
use in laying wood-block pavement. Some six years ago 
the writer used a damp mortar bed. One day the roller 
broke down at a time when a large yardage of block 
had been laid and was ready for rolling. Before the 
roller was repaired the mortar had set and the pavement 
on this section was never as perfect as on those adjoining. 
For this reason a sand cushion was substituted for a 
mortar bed in the specifications, until last year when 
dry mortar was permanently adopted. In the writer’s 
opinion mortar is superior to sand for a bed for wood- 
block pavement. 

| This practice corresponds closely to that at Kansas 
City, Mo., described in our issue of Nov. 5, 1914, by Clark 
R. Mandigo, Assistant City Engineer, except that the 
Kansas City specifications require the blocks to be thor- 
oughly wet, after rolling but before the joints are filled, 
which insures sufficient moisture reaching the mortar bed 
to cause it to set before traffic comes on the pavement. 
This method has given eminent satisfaction —LEKbprror. | 


% 

Salaries of New York City Engineers a Generation Ago— 
The proposed standardization of engineering positions and 
salaries in the civil service of New York City, described and 
commented upon in “Engineering News,” of Jan. 14, 1915, is of 
considerable moment to the engineering profession gener- 
ally as indicative of the value of engineering services to our 
largest and most important city, and thence to any city in pro- 
portion. It is therefore both interesting and instructive to 
compare the present and proposed standard salaries (p. 54, Jan. 
14, 1915) with the salaries of similar positions in 1887 (“En- 
gineering News,” Feb. 5, 1887). At that time the Commissioner 
of Public Works received $8000 per annum; a deputy com- 
missioner $5500; a chief engineer $7000; a consulting engineer 
$4000, and nine assistant engineers $1800 to $3000. Levelers 
got $1200 to $1400; rodmen $1000 and $1200 and chainmen $900. 
Draftsmen received $1000 to $2000 per annum. The engineer 
in charge of sewers received $4000 per annum; four assist- 
ant engineers $2250 to $2700; rodmen $1200 to $1500 and drafts- 
men the same. The Department of Parks had two engineers 
of construction at $3000, a topographical engineer at $3000, 15 
assistant engineers at $1200 to $2200 and draftsmen, com- 
putors, chainmen, etc., at $1200 per annum. The Department 
of Docks had a chief engineer at $6000 per annum, an assist- 
ant engineer at $3000 and one at $2000; draftsmen $900 to 
$1320. The chief engineer of the Aqueduct Commission, which 
corresponds with the present Board of Water Supply, received 
$10,000 per annum, a consulting engineer $5000; two principal 
assistant engineers $4800; a special assistant $5000; five divi- 
sion engineers $3000, two assistant engineers $2400; 18 assist- 


ant engineers $1800, draftsmen $1200 to $1500; transitmen, 
$1500; levelers, $1200; rodmen, $900; chainmen and axemen, 
$720. There were 170 engineering employees, all told. These 


figures show that the salaries of the higher position have ad- 
vanced 50% to 100% in 28 years, while those of the lower ones 
have remained practically unchanged. 
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U-Bolt Splice in Heavy Re- 
inforcing Bars 
By Tuomas C. Atwoop* 


During the construction of the Yale Bowl a very high 
reinforeed-concrete retaining-wall was built, requiring the 
use of 114-in. square reinforcing bars. The retaining 
wall is of the inverted-T type, without counterforts. The 
foundation was put in first, the vertical leg being placed 
afterwards. 

The main reinforcement bars were set in the founda- 
tion and projected 5 ft. above, giving a 5-ft. lap in the 
bars when the upper part of the wall was placed. In the 
highest part of the wall, which was 42 ft. above the top 
of the base, these bars were 3 in. on centers, leaving a 
comparatively small amount of concrete between them to 


carry the stress from one part of the bar to the other, and 


3 clamps used 
per splice 


U-Botr Spriice ror Retnrorcine Bars, 
RETAINING-WALLS 01 


is Usrp iN 
YaLr Bown 


henee it was decided to strengthen the splice by the use of 
clamps. Some experiments were made to find what clamp 
should be used, and how many. For this size of bar the 
best type of clamp seemed to be that ordinarily used in 
fastening together wire cables, namely, the heavy steel 
U-bolt with crosshead of steel or cast iron. 

‘Tests OF SPLICING STRENGTH 

In the first test a U-bolt of 34-in. steel was used with 
heavy cast-iron crosshead. The reinforcing bars used 
were the Tlavemeyer bars, and the clamp was put over two 
of these bars and tightened up moderately, The first slip 
was at 1000 Ib.. and amounted to 14-1. before holding 
again. The bars were then taken out and put into a vise 
and the clamp tightened up hard with a 24-in. wrench. 
This time the first slip was at 5100 Ib. and the test was 
continued until the joint held 19,800 Ib., by which time 
it had slipped 114 in., most of this, however, being after 
15,000 Ib. 

The next test was on a 5¢-in. U-bolt with a plain steel 
strap crosshead 4% in. thick and 14% im. wide. 
tightened up with the 24-in. wrench. 
at 2700 Tb. 


This was 
The first slip was 


The next test, on the same, showed first slip at 3200 Ib. 

For the next test bo/h clamps were put on and tight- 
ened up hard. First slip occurred at 10,000 Ib. 

In the next test the two clamps were used again and 
put 16 in. apart, a %-in. bar being placed between the 
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New 


Haven, Conn. 


Yale Committee of Twenty-one, 
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reinforced bars halfway between the clamps, with thi 
idea that by bending the reinforcing bars around th 
small bar a greater resistance to slipping might be ol 
tained. This proved not to be the case, however, as th: 
first slip oceurred at 6200 Ib. 

After these tests were completed we attempted to brea 
one of the reinforcing bars, but without success, the caja 
city of the testing machine being only 100,000 Ih. + thy 
maximum load on the bar was 98,000 lb. The yield-poii 
apparently was at about 86,000 Ib. 


THREE CLAMPS PER SPLICE ADOPTED 


1t was decided to use three of thé large clamps on each 
splice, to develop about 15,000 lb., which is about two- 
thirds the working load on the bars, thus relieving the 
concrete largely of stress and preventing entirely any 
tendency to split off the face of the concrete. 

The placing of the clamps was carefully watched by the 
inspector, the nuts being tightened up by a 24-in. 
wrench. The crossheads used were *4x1%4-in. steel bars, 
as these were found to be less expensive than the cast iron 
and apparently about as effective. The U-bolts were of 
*4-in. steel with 15¢x384-in. clear opening (bar 13 in. 
long), 214-in. thread. A clamp complete weighed nearly 
31% |b. and cost 25e. 

The tests were made in the Mason Laboratory of the 
Sheffield Scientific School by Dr. W. KK. Shepard and the 
writer. 


. 
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Pullimg Steel Sheetpiles with an 
Imverted Steam Hammer 


A steam pile-hammer fitted on the job with a few straps, 
bolts and a shackle, and hung upside down from a derrick 
hoom, is being used to pull deep-driven steel sheetpiles 
at the Harlem River crossing of the new Lexington Ave. 
subway, New York City. 


On this job a large amount of 
sheetpiling is used in coffer-dam work in the construction 
of the land connections or approaches to the tubes. This 
piling was too costly to leave in place permanently. The 
familiar lever-and-derrick method of pile pulling was em- 
ployed until about three months ago, when N. R. Melvin, 
superintendent for MeMullen & Tloff, contractors on the 
section, arranged a No. 5 McKiernan-Terry pile-hammer 
for pulling. 

A steel strap about + in. wide was passed entirely 
around the hammer over the anvil blocks and fitted with 
a simple shackle at the upper end (lower end in pulling). 
The 314-in. space on each side of the strap was oceupied 
hy other straps to provide attachment to a derrick (see 
Fig. 1). 

In pulling, the inverted hammer takes hold of the pile 
hy means of a shackle, as illustrated. The derrick is then 
caused to pull steadily upward, which pulls the center or 
shackle strap down upon the anvil block, and the hammer 
is started working. The hammer used, 11x11x56 in., 
weighs 150¢ Ib., has 7-in. cylinder bore and stroke, and is 


Raevorayo. 
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with a 200-lb. 


es per min. 


ram. Its normal speed is 300 


the northern side of the river it was desired to re- 


a double line of piling, penetration about 50 ft. 


- 
or 


wee 





Fics. 1 AND 2.) InverTED HAMMER PULLING SHEETPIL- 
iInG, New Lexineron Ave. Sunway, New York 
(Left—Showing ordinary method of attaching inverted 

hammer to pile. Right—Lower length of pile pulled; shackle 
bolted to a pair of special plates which bolt to pile by means 
of its splice-plate holes.) 
On account of the distortion of the piling due to boulders, 
etc., the bolt-hole at the shackle connection tore out fre- 
quently, in attempts to pull the upper length. For 
this reason the upper line was dug out and about 2 ft. of 
the lower line exposed. The lower piles were then with- 
drawn by the inverted hammer. Fig. 2 shows the shackle 
holted to a pair of plates which are fastened to a pile 
hy means of the splicing holes. 

On this job piles penetrating 26 ft. in clay, sand and 
gravel (“ordinary hard pulling”) were withdrawn in from 
2 to 10 min. each when there was no distortion. 

# 

Cost of Drilling Anchor- Bolt 
Holes for the Quebec Bridge 
By C. C. PHELPs* 

In constructing the new Quebec Bridge across the St. 
Lawrence River, 176 holes for the anchor bolts, each 434 





*Ingersoll-Rand Co., 11 Broadway, New York City. 
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in. in diameter, were drilled into the main piers. hes 
piers are constructed of large blocks of granite as show) 
hy the photographs. Each of the holes was bored to 


a depth of 5 ft., a total of 880 ft. A Calyx core drill 
ciass G-O (Ingersoll-Rand Co.), taking out a 3%¢-in. core, 
was used for the work. Although this machine is rated 
for holes up to jl, in. only, it drilled the 34-in, holes 
with little difficulty. 

The cost data tabulated below were furnished by George 
I’, Porter, Engineer of Construction for the contractors, 
the St. Lawrence Bridge Co., Ltd. The cost ineludes all 
items connected with the drilling of the anchor-bolt holes 


except power consumed; but the latter can be roughly 





Dritters at Work oN MAIN Pier oF QueBec Bripck 


estimated, as a 5-hp. alternating-current motor was em- 
ployed for operating the drill. 


COST OF DRILLING 176 ANCHOR BOLT HOLES, DEPTH 
5 FT. 
Labor— 
North Shore, 2 drill runners $501.85 
South Shore, 2 drill runners .............. 577.20 


a $1079.05 








Additional labor (getting started on North Shore).. 140.40 
ee cece cc eke dds db ceuewsec ‘a 40.22 
rn Pe ae tice dtcn uh en cedene ean caw es 100.00 
nn GN NO a we'e atin das 4600 0ecke-6 yore 3.00 
SS Re. OF BHam, WORGI GUE CIVOEE. cic occ iccc wane es 11.29 
1 drill spindle, 4 ft. by 6 in............. Pee rer 22.85 
2 DS ovoid en tee ate ceee cadekaenes .50 
Be I OAM cde deccse Caee¥des tudkeeteneaaane 117.00 
2—1-in. stop-cocks ...... 1.86 
ee en ns ne 6. g:dee iw sada emeetanaaed 15.50 
SanGaBSk,. De BEG GOOG DORIC ooo cei iesiece cesses cee 16.00 

Es .. oa vince we awace La Babe awehe a eee $1551.67 
Ce I COE OE OE 8 Udder cccetdckots Cucwemindeeues $1.76 


The speed of drilling ranged between two and three 
holes per 10-hr. shift. Of course, the first few inches 
of each hole are always drilled at a much slower speed than 
after the drill has penetrated some distance into the 
rock. Considerable expense was involved in this case 
in conveying the material from some distance to the 
bridge site, for which purpose small boats were em- 
ployed. Taking all these factors, as well as the low power 
consumption, into consideration, and ‘adding a proper 
charge covering interest and depreciation on the drill 
(which cost $450), the cost per foot of hole drilled is re- 
markably low, in fact it is only a little over half of the 
contract price at which this work was let, namely, $3.50 
per ft. 
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Electric Suction Dredge with 
Special Cutter for Gumbo 


‘The Cuyahoga River cutoff in the southern part of 
Cleveland, Ohio, which has been under way for two sea- 
sons (see illustrated article in ENGINEERING News, July 
2, 1914) is being dug by a suction dredge operated 
ly electricity conveyed from the bank by cable. H. 
ies, of the Marion Steam Shovel Co., Marion, Ohio, 
builders of the dredge, has furnished the following de 
is understood 
that changes in the cutter retarded work during part of 


<criptive notes on this novel machine. It 


the past summer. 


STEEL HULL 


The hull is 80x25x5 ft., built of steel throughout. ‘The 


frames run crosswise and consist of channels top and 


Fia. 1. 


fore-and-aft trusses 
provide the necessary longitudinal stiffness, these trusses 
being connected directly to both the top and bottom 
members of the cross-frames. 


bottom with angle verticals. ‘Two 


The bow and stern gan- 


tries are also of steel. 


MACHINERY 
All machinery is driven by 3-phase 60-eycle 2200-volt 
Klectrie Co. 
being of slip-ring type, equipped with 14-point revers- 


General motors, the variable-speed motors 


ing controllers. The current is brought on board by a 


submarine cable connected to transmission lines run- 
ning parallel to the cut. 

The main dredging pump has 16-in, suction and dis- 
tharge openings and is direct-connected by means of a 
flexible insulating coupling to a 300-hp. motor mounted 
The pump 
liver 225 cu.yd. solid material per hour through 1000 ft. 
of discharge pipe to 12 ft. above water, when running 
at 3545 the the 


length of the discharge pipe required at various times, 


on the same bedplate. is designed to de- 


rpm, Owing to great variation im 
the motor was provided with controlling apparatus for 
running continuously with 25% speed reduction. 

‘To sluice material into the cut ahead of the dredge, a 
2-in. hydraulic giant is mounted on the bow of the dredge 
in such a way that it can be swung independently of 
Water for 
this giant is provided by a 6-in, 3-stage Worthington 


the dredge and have a large radius of action. 
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turbine pump, delivering 1500 gal. per min. at a 
of 360 ft., direct-connected to a 200-hp. motor operat 
at 1140 r.p.m. ; 

A five-drum winch driven by a 20-hp. motor is 
for handling the swinging-lines, raising the cutter 
der and operating The fitted 
brake, is direct-geared Intermed 
shafts to the drum shafts. 
internal expanding 


the spuds. motor, 


solenoid through 
Each drum is provided y 


friction and outside brake-band. 


Suction LADDEK AND CUTTER 


The cutter drive and suction pipe are mounted o1 
structural-steel ladder suspended at the bow of the dred 
on steel trunnions, through one of which the suction » 
passes; this joint is sealed to exclude air by means 
water forced into the packing. The cutter is driv 
through reduction gearing by a 75-hp. motor running 


ELECTRICALLY OPERATED DREDGE ON CUYAHOGA RIVER STRAIGHTENING, WItH ORIGINAL CUTTER 


normally at 575 r.p.m. but able to operate continuously 
at half speed. 

The cutter originally furnished (see Fig. 1) was o! 
the heavy type with removable manganese-steel blades, 
but after the dredge had been in operation the subsoil 


Fig. 2. Frxat Form or Currer ror CuyaHoGa River 


GUMBO 
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ound to consist of sticky blue clay or gumbo which 
red the cutter and refused to enter the suction pipe. 

\ -utter was then installed having four knife-like blades, 
«lin the shape of an auger (as in Fig. 2, but shorter), 
was found to do excellent work. This cutter was later 

but of greater 

th (Fig. 2), as it was found difficult to properly gage 


wed with one of the same pattern 


forward steps of the dredge with any great acecur- 
_ the tendency being to overstep and leave uncut mate- 
behind the cutter. 
\ vreat deal of trouble and delay has been caused by 
~s embedded in the soil, which must be pulled out be- 
e the dredge can proceed. Some of these logs 
in diameter and 35 ft. lone 


are 24 
, and as high as six have 
heen in the cut at one time. 


e5s 
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Repairing a Badly Corroded 
Irom Chimney during 
Operation 


A 90-ft. iron chimney at the Borough Kleetrie Works, 
Wallingford, Conn., recently exhibited signs of corrosion 
at a point about 6 ft. above the base. Here for a height 
of 6 to 8 in. the metal, which originally had been, in. 
thick, showed barely 345 in. Circumstances made it imper- 
ative to continue the chimney in operation, It was de- 
cided that the most convenient way to strengthen the 
weakened portion was to jacket it with reinforced con- 
crete. The illustration herewith shows the jacket under 
construction and completed. 





Forms IN Piace (Lert), AND SHELL COMPLETED 
(Ricut) 





Reinforcing rods of 5g in. diameter were placed both 
horizontally and vertically, 8 in. c. to c. and 3 in, from the 
outer surface of the chimney : 


intersections were securely 
wired. 


A circular form, of diameter 1 ft. greater than 
that of the chimney, was then built up in sections and 
‘laced in position for pouring. The form was 25 ft. high. 
"he conerete (1:21%4:414) was mixed very wet, owing 
‘o the high temperature to which it was subjected. 
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A few cracks have appeared in the concrete, but non 
serious. 

A. L. Pierce, Superintendent and Electrical Engineet 
for the Borough of Wallingford, conceived this method 
of repair. The Sperry Engineering Co., New Haven, 
Conn., did the work in about four days. Mr. Pierce re- 
cently read a paper on the job, before the American Asso 
ciation for Advancement of Science. 
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A Concrete Floor Hardening 
System 


A system which is being used extensively to give a 
hard and dustless surface to concrete floors consists 
essentially ol a special method by which surplus Water Is 
quickly removed from the upper portion of the placed 
concrete, so that the surface may be finished before the 
cement has commenced to harden. 

The usual methods of construction are employed wntil 
the wearing surface has been struck off level. Then 
burlap is laid upon the concrete. Cement and sand (or 
other fine aggregate), dry mixed in the proportions being 
used for the wearing course of the floor, are shoveled 
on top of the burlap and spread to a uniform thickness 
of about I%-in. Capillary attraction at once acts to 
draw surplus water from the concrete through the burlap 
and into the dry mixture. Only a very few minutes 
are required to carry this action to the point required. 
Then the burlap is lifted and the material upon it dumped 
into the mixing box where additional water is added, 
so the material ean be 
other sections of the 


is wasted. 


used for the wearing course of 
floor. In this way no material 
As soon as the burlap has been removed from the surface 
of the floor, the finishers proceed with their work. Under 
average conditions a floor finished ly this method will 
support finisher’s weight within 15 min. after the wearing 
surface has been placed, struck off level, and relieved 
of the surplus water. 

Tt is believed that the dusting of concrete floors is 
caused by the breaking up of partially formed cement 
crystals in finishing conerete floors after the cement has 


commenced The above method was devised 


to harden. 
to overcome this difficulty and to make it possible to 
finish almost after placing the 
wearing surface. It is the invention of P. M. Bruner, 
of the Granitoid C'o., St. Louis, Mo., and has been em- 
ploved on about a million square feet of floor in buildings 
in St. Louis, Kansas City and Chicago. 


floors immediately 


Putting Down Deep Foundation 
Piers in Long Island City 


Carrying a five-story concrete factory building on con- 
crete piers of depths varying from 3 to 28 ft. below cellar 
floor was found to be cheaper than any other method of 
footing at a job now under way in Long Island City. 

The building is 180x88 ft. in plan and is carried on 52 
piers averaging 3 ft. 6 in. square each. The first floor is 
3 ft. above curb, the cellar floor 9 ft. 2 in. below curb, 
the pier caps 11 ft. below curb. The site, a pocket in 
the rock sub-base, was a swamp covered with from 2 to 2144 
ft. of fill. The roads in the vicinity are constructed on 
fill, so that but little excavation was required for the cel- 
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lar. The principal excavation was for the piers, and this 
was done by hand. 


EXCAVATING FOR PIERS 

The pier centers were found by stretching galvanized 
wire across the lot in both directions and suspending 
plumb-bobs from the intersections. A board frame was 
then placed around each proposed pier, allowing 2 ft. extra 
width on each side. After digging down about 6 ft., the 
hole was sheetpiled with 2x8’s, to which 6x6-in. stringers 
were fastened on the inside every 5 ft. downward as the 
work proceeded, 

Disposal of Groundwater—Groundwater drained into 
the excavation from an area of about four blocks, making 
it necessary to pump out all excavations where work was 
in progress, ‘The pumps were kept operating until the 
forms for the concrete pliers were set, as the sheetpiling 
was not sulliciently tight to exclude the water. 
the deepest hole, 28 


In digging 
ft. below the cellar-tloor level, the 
pump was started at 3 a.m., and the men could not work 
in the hole before 10 a.m. 

About five pier excavations were under way simultane- 
ously, and there were five gasoline pumps on the job 
and four hand pumps for shallow holes. All pumps were 
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of the diaphragm type; one with a 4-in. discharge, the 
others with 3-in. A machinist was employed to keep the 
pumps in good condition. 

Number of Men—For the first 7 ft., three men worked 
in the hole, while two on top removed the spoil. <A 
platform was then built, and two men with shovels 
threw the spoil on the platform, from which a third 
man removed it. This continued to a depth of 14 ft., 
where a second platform was constructed in the hole, 
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and one man worked below, passing the spoil to the |; 

platform, from which it was passed to the upper platf 
by a second man and removed thence by a third. A 1 
outside the hole disposed of the muck as it was passed 
At the 20-ft. sublevel, a third platform was built, ; 
the same method of excavating employed, requiring at 
point a total of five men to the hole. 
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Fig. 2. Exrertor Piers aND WALL Gtrpers 

At the lowest level, the work was more restricted, of 
course, because the sheetpiling was bound to slope in- 
ward a little, so that the hole was a scant 7x7 ft. 

The man at the bottom, or “the man with the boots,” re- 


ceived $2 per day, as did also the man on the lowest plat 
form; the others received $1.75 per day. 


AFTER EXCAVATING 

The rock, when reached, was blasted flat and a pocket 
formed, This operation was performed by two men re 
ceiving $2.25 per day each. The forms were panels built 
of 6x114-in. boards. Where two vertical panels joine:| 
they were braced with 4x4’s wired at the corners. 

THe Concrete Prers 

The pier reinforcing was entirely horizontal, to resist 
the tendency to diagonal shear. In the typical 34x51, 
ft. piers, sets of eight 14-in. twisted rods 4 in. apart were 
placed horizontally every 2 ft. 

By the present building code of New York, a loading 
of 230 Ib. per sq.in. is allowed on plain concrete in piers 
With the horizontal reinforcement 
tioned, 500 Ib. per sq.in. was allowed. Had plain con- 
crete footings been used, they would have had to be 
5x6 ft. in plan instead of 3x6 ft. for a load of 435 tons: 
and 4x514%, ft., for the interior piers, instead of 31% ft. 
square, for a loading of 328 tons. 

Two concrete mixers were installed at street level. ‘The 
concrete was chuted down into the pit, and conveyed by 
wheelbarrows to the piers. Each pier was allowed to set 
three days, when the forms were pulled and the space 
backfilled. Only the upper row of sheetpiling was pulled. 

The curtain walls were carried on reinforced-con- 
crete girders between piers at the cellar-floor level (see 
Fig. 2). 

The work was started on Sept. 3. On Nov. 18, 4% 
piers were finished and five were under way. ‘The work ts 


or footings. men 
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being done by the Evergreen Construction Co., Long Ts 
land City, whose superintendent on the Job, and likewise 
treasurer, is kK. W. Fitzpatrick. Maurice Deutsch, of 
New York City, is consulting engineer 
Diagram for Capacity of Angle 
Struts 

Acuseful variation from the mumerous tables of angle 
struts is found ina diagram made by Simeon ©. .bohnston, 
Walkerville, Ont... and reproduced herewith. As printed 
here if is reduced several times from the blueprint orig 
inal, but its scale still permits of making precise readings 

The diagram is based on a formula of the Gordon typ 
The author thinks that the value of the diagram ts not 
ereatly dependent on the particular formula used, because 
all current formulas nearly comeide in the range between 
leneth-ratios 75 and 100. 


Economical Paving with 3-In. 
Brick 

In several small cities where a substantial paving is 
desired, but where brick paving of the ordinary construc- 
tion is considered too expensive, successful results have 
heen obtained with vertical-fiber brick having a thickness 
of 2% or 3 in., instead of the standard 4-in. thickness. 
A case of this kind was described in a paper by G. EF. 
Johnson, City Kngineer of Falls City, Neb.. presented 
at the annual meeting of the Illinois Society of Engineers 
and Surveyors at Springfield, IL, Jan. 27-29. 

The surface was first graded and rolled, all trenches 
being rolled to a surface at least 2 in. below subgrade 
order to provide an extra thickness of concrete. The 
concrete base was normally 4 in. thick, and on it was a 
114-in. sand cushion. The bricks were 3x4x814 in., with 
square edges, and were laid flat on the sand. This pay 
ing was rolled and after the bricks had been inspected and 
culled the joints were filled with an asphalt filler poured 
on with common coal buckets and spread by means of 
squeerees, A thin laver of coarse sand was spread on 
the pavement immediately after the filler was applied. 
The cost is given in the accompanying table. 

The selection of a filler for this paving was a difficult 
proposition. One with a melting point of 250° F. was 
recommended, but proved to be too hard. The filler 
adopted has a melting point of 170° and was poured at a 
temperature of 400° F, It is found to stand various con- 
ditions of traffic and temperature without getting loose 
or becoming soft enough to stick or track. The hard 
filler first recommended was used on a 30-ft. street carry- 
ing from 300 to 500 tons of freight per day. Although 

portion of this filler has chipped off the surface of the 
pavement remains smooth and quiet. 

TABLE OF COST PER SQ.YD. FOR SHALLOW BRICK 





PAVING 

MBORVOUME «20k ecbine Eg eo CE a Oe ee ee Ee Oe $0.03 
erin ete: OWE POU a ins gees Pad Cadac ce deseo dsecces 0.015 
Cement ($1. 63 per bel.) ...s.. a , ; ae 0.185 
Stone ($2.25 per yd.) ........- fe To ey eee a3 0.232 
Sand for base ($1.10 per yd.) ..........: aeuey 0.06 
Mixing and placing «..<ss.cseess St eee eee 0.05 
Sand cushion *($1.10) .............. See wicca en 0.046 
Fiber brick, f.o.b. cars at city ...... 0 cece eee e ee ccee 0.70 
Unloading and hauling brick ..........-.-- sand 0.05 
Preparing cushion and setting brick...... entaa 0.04 
Peale WOO © aoc occ ics 6 0546 00 ee Ka stee Scondelaeanee 0.006 
UNE og a ea le ewes ok wa KE Ee ene tes scene’ 0.12 
DESI: TNO \.a 9.00 6's 0:9 ie hee ee kin cite oaks ae 0.03 
Incidental expenses ............+.. ees ‘ine wasees 0.017 

Total, MOP OG. FE. oi cence s i ccewccc cre scccccsccons $1.581 


Contract price ...... Lan w ou be oe once a's teen e eee eenes $1.73 
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Stone Screenings as Fine Aggregate for concrete are not 
favored by the New York State Highway Department. As a 
result ot some field tests of which all the fine ag- 
that the only 
allowable use of such screenings should be in conjunction with 
a much larger 


concrete in 
erepgate 


was stone screenings, it was decided 


percentage of sand. It was found that a proper 
hard will 
the high cost of proper inspection and 
mixture 
expensive 


proportion of screenings from a stone improve a 


fine-grained sand but 


mixing makes the use of such a 


where a 


prohibitive, except 


good sand is very tests of 


than the 


Laboratory 


screenings as uggregate much better 


field 


showed up 


above-noted tests. 
Vicissitudes of Surveying Instruments—Almost 
recall 


instrument 


every en- 
surveying experience 
which threatened 
and the question often arises just how badly 
damaged an instrument can be and still be and 
titled to be called the same instrument. is Fig. 1, 
which shows what was once a Buff transit. The parts shown 
are what the Salem, Mass., fire of last June. This 
was returned to the manufacturer “for repairs.” Fig. 
dumpy level hit freight train traveling 
so rapidly that the make his exit from the 


gpineer can some incident in his 


where his survived an accident 


its disintegration; 
repaired 
Such a case 


survived 
transit 


2 isa headon by a 


levelman had to 
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track without stopping to gather up his instrument. Strange 
the level vial is still intact, and the damage 
instrument as a whole is by no means beyond repair. 
These instances prove that with occasional “necessary repairs” 
a beloved “gun” may be outlive 
graphs from Louis buff, Mass. 


as it may 
to the 


seem, 


made to its owner.—Photo- 


Boston, 


Fia, 2. A Dumpy Lever Arrer Berna Hr 


By A Freiaur TRAIN 


HeADON 
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A Unique Device for Handling Concrete Buckets—In | 
ing the Keokuk dam a considerable quantity of concret: 
to be placed in the turbine pits during the winter of 15 
The foundation rings of the 10,000-hp. turbines were 
concreted in Concrete was brought from the mixing 
on the opposite side of the river, carried across the milk 


i 4 F : : : > ¥ 
SPREADER FOR CARRYING Six 114-Yb. Concrer: 
Buckets, Keokuk DAM 
dam by the contractor’s railway, and handed along the 900 


length of the generator room by two slow-geared 150-to 
cranes which serve the machinery in this room. Handli: 





emf 


WENT THROUGH THE SALEM FIRE 


the 14%-yd. buckets singly by means of these cranes was very 
slow work, which proved particularly bad on account of the 
freezing weather. It was necessary to find a more rapid method 
of handling the buckets from the train the 
room. 


along generator 

The foreman in charge solved the problem thus: He took 
a long steel beam built up of two channels spaced by lattic- 
ing, and inserted bolts in the web to attach six heavy chains 
ind hooks. A cable sling was fastened to the ends of the 
beam for suspending it from the crane hook. The sketch 
above shows the rig in outline. This device formed a 
yoke or spreader, capable of picking up and carrying six of the 
buckets at a*time. The buckets came twelve on a train. 
When the train came in, six of them could be picked up at 
once and moved along by the crane to the dumping platform 
Here the six full buckets were set down and a string of 
empties picked up and carried back to the train. While these 
were going back the second crane served the dumping plat- 
form, one bucket at a time, and from the platform the 
concrete was shoveled down by hand into a vertical shaft, 
falling 35 to 40 ft. to the turbine pit. When the second set 
of six full buckets arrived the first set was empty and ready 
to be returned.—H. B. McDermid, Cambridge, Mass. 

Home-Made Steel-Protected Concrete Curbs are made in 
Meadville, Penn., as follows: Steel-protected curb used on all 
radii is 1:2:4 conerete, 6x24-in., protected by a strip of tire 
steel, 4%x4-in., bent to the proper curvature and held in posi- 
tion by countersunk bolts, with the nuts left in place in the 
concrete. 


long 








ruary 4, 1915 


SOUNAVUNURURLLALEANDUGEU ALERT RADON AE 


A Lesson Partly Learned 

\xperience is the great teacher. Previous to last Octo- 
her, the City of Youngstown, Ohio, had absolutely no 
yeculations governing the design and construction of rein- 
forced-conerete buildings. On the 26th of that month, 
a reinforced-concrete building under construction there 
fell down and killed three men. Under date of Jan. 11, 
1915, the City Council added a section to the building 
code embodying the most approved views of the super- 
vision of reinforced-concrete work, including the radical 
provision for a special concrete inspector, employed by 
the contractor, but approved by and reporting to the In- 
spector of Buildings. 

Such belated reform is exceedingly human. Possibly 
in this ease the city officials will make the superhuman 
effort to enforce the new regulation and not fall into 
the common habit of thinking that rules and codes are 
self-operative. 

Developments in Concrete 
Testing 


The testing of concrete is today a very different matter 
than it was a few years ago. In the early days of con- 
crete construction, such testing was primarily to estab- 
lish unit-strength values which could be used, with proper 
safety factors, in design. After a sufficient number of 
such tests had been recorded, attention turned toward the 
investigation of different conditions of materials, mixing, 
and exposure, the results from which were to be applied 
to the problems of construction. The purpose of all 
such tests was to supply general information. 

Within the past few years, however, a change in test- 
ing has taken place. Today, by far the greater part of 
concrete investigations are directed toward two ends: 
the investigation of the availability of aggregates for 
some specific concrete work; and the testing for strength 
of concrete taken from actual work as a guide to the in- 
tegrity of the structure. 

In this issue we publish two articles covering, one 
very completely and the other in brief, two separate ex- 
amples of this later development. The article by Mr. 
Goodwin on the concrete testing laboratory now being 
conducted in connection with the enormous subway con- 
tracts under way in New York City is the most com- 
plete outline yet published of the details of work in a 
laboratory conducted solely with a view to work about to 
be undertaken or under construction, and not with any 
specific consideration to the general problem of concrete 
construction. While the extreme detail demanded by 
such an extensive work will hardly apply to minor pro- 
jects, still the very elaboration of the detail makes it 
useful to the engineer who contemplates—as all engineers 
on such work should contemplate—the study ef the con- 
crete which is going into the structure. 

The second article, a brief extract from a longer society 
paper, by H. S. Mattimore, outlines some extraordinary 
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tests conducted by the New York State Highway De- 
partment in connection with the concrete work now going 
on under that department’s direction. The figures as to 
comparative value of different aggregates for concrete 
are unique and undoubtedly valuable, but the most strik- 
ing feature of the report is the extraordinary high values 
for certain field-made concrete tested in compression. 
Some months ago we presented some figures of field- 
made concrete which showed that, in one particular city 
at least, highway concrete hardly reached 1000-lb. per 
sq.in. compression value at the end of a month. Some 
of our friends engaged in the concrete industry were 
somewhat concerned 


at this article and wrote us saying 
that the impression 


given was quite erroneous, in that 
the tests were not representative and that most field tests 
have shown so high unit stresses that the usual ultimate 
unit value of 2000 lb. per sq.in. for 28-day, 1 
crete is conservative. 


2:4 con- 
While such tests as have come to 
our attention seem to show that 1500 lb. per sq.in. would 
be more nearly the correct figure in this case, the claims 
of these correspondents would certainly be bolstered up 
by Mr. Mattimore’s tests, which show unprecedented unit 
strength. In his “Concrete-Steel Construction,” Mérsch 
recounts some tests made in connection with a bridge 
over the Danube at Munderkingen at which some long- 
time compressive strength tests of concrete showed for 
1: 214:5 mix and 8-in. cubes, a compressive strength of 
2873 lb. at 7 days, 3613 lb. at 28 days, and 7396 Ib. 
at 2 yr. and 8 mo. So far as we know, this is by far the 
highest strength value ever recorded for concrete work, 
until these recent tests by Mr. Mattimore, where 1: 114: 3 
concrete 6-in. cubes show compressive strength for ap- 
proximate 30-day periods varying from 3980 to 5555 
lb. per sq.in. (equivalent to an average 28-day value of 
4350 lb.). 

For the best kind of concrete of such proportions the 
Joint Committee cites 2800 lb. per sq.in. as a maximum 
compressive value. The undoubted authenticity of the 
New York State tests warrants their inclusion in the 
history of concrete testing, but they are nevertheless de- 
cidedly freaky and should be so considered unless some 
further reasons are advanced for the increased strength, 
or until similar tests show comparative results. At any 
rate, it seem too bad to waste such strong concrete ou a 
highway. 

Wind Pressure and Wind 
Stresses 


What do we know about the action of wind on buildings 
and bridges? Very little indeed! It is useful to be re- 
minded occasionally of our ignorance in this subject, as 
was done in the article of R. Fleming, printed in last 
week’s issue of ENGINEERING News. The truth is that 
much money is spent in providing strength to resist wind 
action, and this expenditure is based on a mixture of em- 
pirical rule with certain alleged theoretical and experi- 
mental knowledge that is little more than bold guesswork 





226 ENGINEERING 


Next in value to saving money is knowing for what we 
spend our money—or, in the present instance, for what we 
think we spend it. As Mr. Fleming set forth with em- 
barrassing clearness, we know very little about wind force 
and its variation with roof slope, height and shape, but 
we pretend we know much. He politely convicted us of 
rank foolishness in accepting and using the vainly mathe- 
matical formula of Hutton for pressure on a sloping sur- 
face, a formula whose sole basis is a set of experiments 
with a toy-size apparatus subjected to mild breezes—12 
miles per hour. Similar pretense of knowledge erected 
on the flimsiest kind of foundation appears elsewhere in 
the field of wind-stress analysis. 

In the present issue is printed a further article of the 
series. While dealing with stresses in roof-trusses and 
mill-buildings instead of with wind pressure per se, it 
repeats the story of our ignorance as to wind actions. — it 
reviews the tests on roofs which show complex distribution 
of upward and downward pressures, of a kind to render 
valueless all refined assumptions as to maximum wind- 
pressure and the like. But 
highly practical demonstration—that simple empirical! 
assumptions, used in a method of design nearly identical 
with what has been common practice for years past, will 


give safe results. 


it shows also—and this is a 
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Heavy Motor Traffic on Public 
Roads 


Every engineer interested in highway construction 
agrees that the most difficult problem in highway work 
at the present day is to provide for the maintenance of a 
road after money has been spent on its improvement. 
What railway company would permit its traffic manager 
and superintendent of motive power to purchase and oper- 
ate locomotives and cars without regard to the strength 
of bridges on the road or the weight of the rails in its 
track? This, however, is exactly the policy which is be- 
ing pursued, almost without exception, by the various 
States in connection with their improved roads. From 
$5000 to $10,000 or even $12,000 a mile is spent on 
grading and surfacing and improving a road, and then 
it is opened to traffic and anyone is at liberty to run over 
it vehicles of any weight he chooses and at any speed. 
The situation as it affects bridge design was ably re- 
viewed recently in our columns by Willis Whited, of the 
Pennsylvania Highway Department. Its relation to the 
destruction of the road surface is discussed in the annual 
report of Commissioner Carlisle, of New York, sent to 
the legislature Jan. 18. New York has spent nearly or 
quite as much on state road construction as all the rest 
of the states combined and these roads are rapidly being 
destroyed by improper traffic. The Commissioner of 
Highways of New York has, it is true, adopted rules and 
regulations as to the vehicles which may be run over state 
or county highways; but it is one thing to make such 
regulations and another to enforce them. The Highway 
Commissioner has no authority to punish violations of 
these rules. The bringing of suits against violators rests 
with town and county officials, who take little interest in 
the matter and are not at all inclined to hire attorneys 
to enforce the law. The Commissioner, therefore, very 
properly urges that traffic regulations for the improved 
roads of the state should be enacted by the legislature and 
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that authority should then be given to the State Highy 
Department to see that the law is enforced. 

Similar difficulties with damage to improved roads 
reported in other states. Operators of traction engi 
used for threshing and hauling often run them o 
a road when their wheels are armed with spikes and | 
which do serious injury to its surface. The most seri 
damage to improved roads, however, comes from the r; 
idly increasing use of the motor truck and the motor 0; 
nibus. Already, Commissioner Carlisle declares, { 
motor omnibuses which are now running on practical! 
all the state roads of New York, are doing more da) 
age to these roads than any other vehicles. These mot 
buses carry heavy loads and are run at speeds which ve: 
rapidly tear the roads to pieces, especially in the spri 
and fall when the roads are soft. Similar conditio: 
exist in New Jersey and in other Eastern states which 
have spent large amounts of money in the improvement « 
roads. These vehicles are competing with steam and ele 
tric railways and are practically using the highways which 
the state has built as roadbed and track and paying noth 
ing for their use. It is beyond all question that suc! 
vehicles should be subject to reasonable regulations as to 
the weight, speed and character of tire used, and ther 
is much to be said in favor of the proposition that 
those operating them should pay a reasonable fee for 
the use of the roads, sufficient to make good the damave 
which they cause. The only alternative, unless the roads 
are to be rapidly destroyed, is that the already overbur- 
dened taxpayer must furnish the money to make good the 
damage. 

Of course the owners of motor omnibuses claim that the 
motor trucks, which are also very rapidly increasing in 
number, are as much responsible as the omnibuses for 
the wear and tear of roads, and declare that if one class 
of vehicle is taxed for the use of the roads, all others 
should be taxed. Hitherto every proposition for special 
taxation—and even the proposition to limit the weights 
and speeds of motor vehicles—has been strenuously op- 
posed by the builders and users of these vehicles. Such 
opposition, however, appears to be extremely shortsighted. 
The good roads movement will receive a serious setback 
if the destruction of the roads already built is allowed to 
continue, or if the taxpayers are asked to bear unaided 
the heavy burden for maintenance which is at present 
necessary. There is no doubt that the motor truck and 
the motor omnibus are here and here to stay; but they 
must be so used as to do the least injury to the roads over 
which they run and they should bear their fair share of 
the cost of maintaining these roads. 
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The Engineering Foundation 


A gift of $200,000 “for the advancement of the profes- 
sion of engineering and the good of mankind,” is surely 
a notable event in the annals of engineering. Those who 
have the privilege of knowing personally the generous 
donor of this gift, Ambrose Swasey, of Cleveland, will ap- 
preciate that both the gift and the manner in which the 
gift was made are characteristic of the man. 

The first comment to be made regarding this benefac- 
tion is that it ought to have no small influence toward fur- 
thering coéperation and harmony in the engineering pro- 
fession. It has been said, and said by engineers of prom- 
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e, that engineering is not a profession at all, but a 

It used to be said, too, that the civil engineers 

h. the chief claim to rank as members of a profession, 
that mechanical engineers were either skilled work- 
or business men engaged in manufacturing. That old 
udice has entirely disappeared, we hope, but it is 

1 worthy that this generous gift, made for the benefit 

o' the whole engineering profession, comes from a me- 
nical engineer. 

it is a matter of history that when, nearly a dozen years 
avo, Andrew Carnegie made his generous offer to give a 
million dollars (afterward increased to a million and a 
half) to erect a great building in New York City as a 
home for the four great national engineering societies, it 
was the hope of those who had planned this movement 
toward codperation among engineers that all four of the 
vreat national societies would accept this generous offer 
and take advantage of the splendid facilities thus made 
available. 

It is a matter of history, also, that the American So- 
ciety of Civil Engineers, in response to the leadership of 
some excellent but very conservative old men, who have 
long since passed away, decided not to accept the offer; 
and that as a result the Civil Engineers’ Society, justly or 
unjustly, has been regarded to a certain extent as holding 
a sort of I-am-holier-than-thou attitude toward the other 
national societies. So far as this attitude and belief have 
existed, it has certainly been unfortunate for the engi- 
neering profession. 

It is, therefore, a matter of exceeding interest that when 
Mr. Swasey’s generous offer was made to the Trustees who 
represent the three national societies which own the Engi- 
neering Societies’ Building, it was decided that the gift 
should be administered by trustees, selected not alone from 
these three national societies but from the American So- 
ciety of Civil Engineers as well. The Board of Diree- 
tion of the American Society of Civil Engineers formally 
accepted this offer. 

It is to be hoped, as was expressed by one of the speak- 
ers at the meeting celebrating the inauguration of the En- 
gineering Foundation, that the codperation of all the four 
Societies in the administration of this gift, made for the 
benefit of the profession as a whole, may mark the final 
disappearance of any barriers of prejudice between the 
American Society of Civil Engineers and the other great 
national societies. 

The question which at once arises in connection with 
this generous gift of Mr. Swasey is what use is to be made 
of the money, or rather of the income from the money, 
since under the terms of the gift the principal is to be 
kept intact as a permanent fund. The by-laws of the 
United Engineering Society leave ‘this matter to the 
discretion of the trustees of the Engineering Foundation 
as follows: “The board may use its funds in any manner 
it deems proper for the furtherance of research in science 
and engineering, or for the advancement in any other 
manner of the profession of engineering and the good of 
mankind.” 

It seems to be generally assumed that what the engi- 
neering profession needs most is research. We make bold 
to say that the engineering profession has far more re- 
search at its disposal today than it can use. Dr. Henry 
S. Pritchett, in his address at the inauguration exercises, 
paid his respects to “research,” as it is generally carried 
on in the universities and technical schools of the United 
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States, and intimated that a very large proportion of the 
work now being done under the name of research in the 
United States represents time and money sasted, 

We do not mean to say, of course, that the great field of 
knowledge has been wholly explored, or even that limited 
part of it which directly affects the work of the practicing 
engineer. It is a fact, however, that the American engi- 
heer or manufacturer who has a practical problem which 
needs thorough investigation by a physical or chemical 
laboratory has at his disposal, besides a number of com- 
mercial organizations thoroughly equipped to carry on 
such work, a large number of laboratories in ccnnection 
with the universities and colleges, and in addition the 
great laboratories of the Bureau of Standards at Wash- 
ington, to say nothing of a number of other bureaus of the 
Federal government which engage more or less in scien- 
tifie research. Under these circumstances, to devote the 
$8000 or $10,000 a year, which will be the present income 
of the Engineering Foundation, to additional work in 
scientific research would be merely adding another drop 
to a bucket already well filled. 

But, it may well be asked, what then can be done with 
this money? How can it be expended to yield some real 
benefit to the profession and to the public? We shall 
not attempt within the limits of space here available to 
give a complete answer to this question; but we venture 
to offer at least a suggestion, and our suggestion is that 
what most, needs investigation today is not the materials 
used by the engineer or the methods he employs, but the 
conditions under which engineering work is being done. 
Engineers everywhere are dissatisfied with the status of 
their profession. They desire to see their work appre- 
ciated as it should be by the public. They are aware that 
the public which employs engineers often does not know 
what to expect of an engineer; and is on the one hand un- 
appreciative of good work, and on the other hand ready to 
accept very poor work because it has no means of know- 
ing what good work is. 

Let us give a concrete illustration: A prominent en- 
gineering society has recently undertaken to prepare a 
brief pamphlet, stating in simple, plain terms just what 
are the duties which an independent practicing engineer 
is supposed to perform for his clients, under what condi- 
tions he is supposed to work and what are the advantages 
which the client will gain by employing him. The pam- 
phlet, when it is in satisfactory shape, is to be given 
wide publicity and to be made available to engineers for 
circulating among their clients or possible clients. 

In other words, these engineers have realized that for 
the betterment of the engineering profession it is neces- 
sary that the profession should take up the work of in. 
structing the public—its clien‘—and that this is a work 
which can be far better done by engineers acting together 
than by any engineer individually. 

Several papers have been read recently before national 
engineering societies dealing with the need for advertis- 
ing the engineering profession. The individual engi- 
neer cannot advertise to any extent; his business is too 
limited and his income too small to permit this in the first 
place, and in the second place the need is for advertising 
to the public what engineers are able to do and not what 
the especial individual engineer can offer. 

Let us take another concrete example: In the mechan- 
ical engineering field, it is a very common complaint that 
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the manufacturers have to a large extent driven the inde- 
pendent designing and consulting engineer out of busi- 
ness. Something similar happened years ago in the field 
of bridge engineering. The design of an ordinary span 
highway bridge was once a matter for which an individual 
engineer would prepare drawings, specifications and com- 
plete designs. This work soon came to be done as a matter 
of ordinary routine in a bridge building company’s office 
at far less cost than any independent engineer could af- 
ford to do it. 

The pendulum has swung too far, however. The ten- 
dency nowadays is for buyers of machinery and equipment 
to rely altogether too much upon the manufacturer for en- 
gineering design. Manufacturers themselves, in many 
cases, would prefer not to undertake this work. It is 
really done wastefully, since the purchasers generally in- 
sist on a large amount of such designing and planning be- 
ing done by each of the bidders on a project, so that each 
manufacturer has to undergo a large expense for which 
one only—the one receiving the contract—can receive a 
return. 

The client would be better served if he could have the 
services of a first-class engineer to give to the entire prob- 
lem the study it deserves and adopt the solution which 
will be best for the client’s interests and not that which 
suits the commercial convenience of one particular manu- 
facturing concern. The manufacturer would have a bet- 
ter chance to do an honest and a profitable business than 
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Flagpole Bursts; Condensation 
of Moisture in Idle Stack 


Sir—The following item from the North Platte Semi- 
weekly Tribune, describes the bursting of a steel flagpole 
at the Weather Bureau: 

With a crash that was heard for some distance around, 
the flagpole at the weather bureau office yesterday morning 
about 6:30 o’clock, burst and broke off about 10 ft. above the 
ground, falling across the sidewalk. No serious damage was 
done except to the flagpole which will have to be replaced. 

The bursting of the pole was due to it being full of water 
for a distance of 25 ft. above the ground. The water froze 
and burst the heavy iron casing. It burst with a crash and a 
piece of the pipe was blown out some distance away from the 
pole. The flagpole is made of heavy gas pipe. It is 4 in. in 
diameter at the base and tapers to a %-in. hole at the top. 
How it could fill with water for a distance of that height re- 
mains a mystery. 

Weather Observer A. W. Shilling is at a loss to explain the 
phenomenon. He has made calculations and found that all 
the rainfall that could have fallen through the small hole 
at the top since the pole has been standing would fill the 
base up only about 2 ft., and that is not allowing for what 
would seep away through the bottom. It is possible that the 
condensation of vapor on the inside would add a small amount, 
but what could fill it up so high remains a mystery unless 
it could be that the pipe is connected in some manner with an 
artesian well. 


L.@ 


It is possible that moisture condensing on the outside 
of the pole ran down inside at the joints made by the 
smaller pipes with the larger if these joints were not close. 

A concrete smokestack 150 ft. high was recently finished 
for the North Platte Electric Co., and before the connec- 
tion was made with the plant a cleanout door in the bottom 
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he has under the present situation when he is compelled 
competition to furnish the customer with free e 
neering advice; and the engineer would have an op), 
tunity to make an honest living in the practice of his 
fession. This is the situation, a situation so serious t| 

a prominent consulting engineer in New York City. 
wide reputation and large experience, not long ago ( 
pressed the opinion that if present tendencies were 
continue unchecked, the independent consulting engin: 
in his particular field would soon become extinct. 

There is no doubt that the individual engineer is pra 
tically helpless to remedy this condition, except in a li: 
ited way, dealing with a few individual clients who 
confidence he has won. Manufacturers, also, seem unal 
to change the situation which has developed as a result « 
their competition, and the public, of course, doesn’t knoy 

Is it not possible that an organization with the proj 
financial backing might deal with a situation of this sort 
and find some way to educate the public to the value 
the engineer’s services in this field of work? 

We submit these random suggestions as to the class o{ 
work that the Engineering Foundation might useful), 
undertake, and hope those in charge of it can plan an in 
telligent, workable scheme that will result in real benetit 
to the engineering profession and the public. If such a 
plan can be developed, there is no doubt that ample funds 
can be readily obtained, if needed, to add to Mr. Swasey’s 
generous gift. 


TUT ss 


PMTMTOGITONUUAGMREOT OLE 


was left open. On mornings when the air was humid. the 
difference in temperature between bottom and top of stack 
was such that the rising column of air had its moisture 
condensed at the top of the stack and this fell in a consid- 
erable shower, lasting for an hour. 
Cuaries 8S. Stewart. 
North Platte, Neb., Jan. 15, 1915. 
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Experiments to Determine the 
Cause of Dusting of Concrete 
Floors 


Sir—Noticing an article in regard to the dusting of 
floors in a recent issue of ENGINEERING News, I send 
you herewith a report of some experiments we have car- 
ried on ourselves, which may be interesting to your read- 
ers. 

W. H. Harprne, President, 
Whitehall Cement Mfg. Co. 
Land Title Building, 
Philadelphia, Penn. 


Whitehall Cement Manufacturing Co. 

Referring to the experiments which we have been con- 
ducting during the past three weeks, relative to the behavior 
of various mortars in proportions of 1 part Whitehall port- 
land cement to 1 of sand, up to 6 parts of sand to 1 of cement, 
we beg to submit for your consideration the following results: 

1:1 mixture (moist) wherein only enough water was added 
to hold the mortar in place and not bring any moisture to 
the surface on tamping, and which, in ordinary practice, 
would be considered dry, was, on hardening, found to be 
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isting. 1:2, 1:3, 1:4, 1:5 and 1:6 mixtures, when 
tr ed in a like manner, showed the same general result, 
t being absolutely no dusting of any of the test pieces 
y time during the three weeks period. 
cur next experiment was with plastic or normal mixtures 
first set of samples being troweled moderately on filling 
t forms; one hour later the surface of each was again 
t eled moderately. All mortars from 1:1 to 1:6 inclusive 
d to show any signs of dusting. 
rhe same plastic mixture was next troweled excessively 
n placed in the forms; this procedure brought consider- 
f water to the surface and presumably much of the cement. 
I ye hour’s time the surface of each test piece was again 
tly troweled to excess, with these results: 


1-1 slight dusting. { very 
1 dusts freely. 1:5 dusts | 
dusts freely. 


lean mix- 
tures, which ac- 
counts for same 


) 
} dusts freely. 1:6 dusts | showing less 
dust. 
The third piece of work was with very wet mixtures. 


Vhese samples were troweled lightly when put in the forms. 
hours later the surface of each test piece was again 
moderately troweled, which after hardening yielded the fol- 
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lowing: 
1:1 dusts freely. 1:4 dusts freely. 
1:2 dusts freely. 1:5 dusts. 


1:3 dusts freely. 1:6 dusts. 

The conclusions to be drawn from the foregoing experi- 
ments are that excessive troweling will invariably cause the 
surface of a floor to dust, regardless of the proportion of 
sand and cement used, when either plastic or wet mixtures 
are employed. 

Furthermore, wet mixtures for this purpose are not to be 
recommended, on account of the water carrying too much of 
the cement to the surface and holding it there while the 
mass is still fluid. 

Troweling the surface two hours after the same is finished 
is also to be avoided, as, in most cases, the initial set, in that 
length of time, is approached and thereby disturbed, which 
has a tendency to retard the normal set of the whole mass 
with resultant dusting. 


HARRISON & SCHAFFER. 
Easton, Penn. 
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Cost of Cement, Los Angeles 
Municipal Plant 


Sir—In a report by the Board of Public Works 0 the 
City of Los Angeles to the Mayor and City Council on 
Dec. 10, 1914, occurs the following statement: 

The efficiency director verbally explained that he estimated 
the cost of manufacturing cement at the Monolith plant at $1 
per bbl, and 40c. per bbl. for freight from the plant to Los 
Angeles, making the $1.40 per bbl. From the beginning of 
operation at the Monolith mill, in March, 1909, to Mar. 31, 
1913, there were 891,648 bbl. of cement manufactured, at a 
cost for operating expenses of $1,689,292.24, or an average cost 
of $1.894 per bbl. This includes periods when the mill was 
running on part time and also all repairs and replacements, 
and 10c. per bbl. for depreciation of plant. It does not include 
anything on account of the investment in the plant, which was 
about $850,000. 

The above is in contradiction of the claims made by the 
chief engineer of the Los Angeles aqueduct, that this 
plant can manufacture cement for $1 per barrel at the 
mill. The Board of Public Works in its report admits 
that the only way such a unit cost has been, or can be ob- 
tained, is by selecting short periods from the accounts 
of the city. This would be manifestly unfair, as a period 
when little or nothing was actually expended for repairs 
and maintenance could be selected, so as to give an erron- 
eous impression. 

Further, in the statement made by the Board the de- 
preciation on the plant is only given as 10c. per bbl. of 
the output, which would be less than $90,000 total de- 
preciation. There is little doubt that in the six years 
during which the plant has been operated the depreciation 
thereon, including that on cement sacks, has not been less 
than three times $90,000. If this correction. be made 
and annual interest on $850,000 investment be allowed, 
the cost of cement at the Monolith plant will reach ap- 
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proximately $2.50 per bbl., to which adding freight to 
Los Angeles of 40c. per bbl., will make the cost $2.90 per 
bbl, whereas the open market offers the best portland ce- 
ment at wholesale for approximately $2 per bbl. 

In order to make the above showing the total output 
of the plant has been made to include all the cement ever 
manufactured, whether usable or defective. A large 
amount of the 891,648 bbl. has been defective cement, 
has never been used, and should be charged to profit and 
loss. This would still further increase the cost of cement 
produced at the Monolith plant and used in connection 
with the Los Angeles aqueduct. 

F. C. FINKLE. 

Los Angeles, Calif., Dec. 12, 1914. 

| This letter was submitted to the Los Angeles Depart- 
ment of Public Service which has replied as follows, 
through O. E. Clemens, Cost Accountant.—Eprror. | 

Sir—The average cost of $1.894 per bbl., noted in the 
recent report of the Byard, includes all expenses of the 
mill operation, including preliminary try-out expenses, 
depreciation at 10c. per bbl., and all repairs and mainte- 
nance and other expenses, including all losses on cement 
sacks from March, 1909, to October, 1910. Beginning 
in October, 1910, the mill operating sack account was 
changed to conform with private mill accounts and each 
construction division of the aqueduct was charged with 
the sacks shipped to it, credit being given for return only 
of usable sacks, the loss on damaged and destroyed sacks 
being borne by the construction. All costs of actual re- 
pairs and waste at the mill was charged to and is included 
in the above operating cost. 

The general statements made by the efficiency director 
regarding the cost at which cement can be manufactured 
at the mill, were misapplied by him in his statements to 
the Board of Public Works. The general statement was 
made that under private management this mill could un- 
doubtedly produce cement at $1 per bbl. or less. This un- 
questionably can be done, if the restrictions of the 8-hr. 
working day and other drawbacks in connection with mu- 
nicipal operation of a mill such as ours were removed 
by placing same under private management. 

When the mill was running full capacity, an operating 
cost of $1.10 to $1.15 per bbl. was obtained, which in- 
cluded all normal repairs and percentage, but no deprecia- 
tion charge. These costs were maintained under the rigid 
city requirements of an 8-hr. day and with the rock 
quarry not so advantageously situated as the present one. 
The present quarry was brought to a good operating con- 
dition only a short time before the mill was closed down 
on account of the completion of the aqueduct. 

Mr. Finkle’s statement as to defective cement is highly 
exaggerated and not based on fact. The comparatively 
small amount of rejected cement from the Monolith mill, 
amounting to less than 2000 bbl., was handled in the 
same way as that purchased of private concerns was han- 
dled. The mill operating account was charged with all 
expense caused the construction division by shipment of 
defective cement, even to the expense of freighting, hand- 
ling and waste sacks, which, be it noted, Mr. Finkle wants 
to charge for again, when they are already charged for in 
the figures he purports to use. 

O. E. CLEMENs, 

Los Angeles, Calif., Jan. 8, 1915. 
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Progress on the Greater Win- 
nipeg Aqueduct* 


The year 1914 closed with work well under way and 
up to schedule on the 97.2-mi. aqueduct of the Greater 
Winnipeg Water District. During the year permission 
to divert water from Shoal Lake, a part of the Lake of the 
Woods, was secured from the International Joint Com- 
mission, surveys previously begun were completed, the 
right-of-way was secured, the construction railway was 
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tional Transcontinental Rys. and North of the Canad 
Northern Port Arthur Line, through an undeveloped - 
tion of the country. In order to bring in the supplies ; 
machinery required for the aqueduct construction it 

necessary to build a railroad along the aqueduct right- 
way. This road is of standard gage, with 60-lb. rails » 
substantial roadbed. Including yards, spurs to grave! 

and sidings, there will be in all about 102.4 mi. of tra 
The maximum grade is 0.5 ft. per 100 ft., and the sta: 
ard minimum curvature is four degrees. The contracto 


BUILDING THE DIverRSION DIKE AT INDIAN BAY FOR GREATER WINNIPEG WATER-SUPPLY 


(The scow was used to run the cars onto after dumping) 


all but completed, the aqueduct structures were designed, 
the contracts for the aqueduct proper were let, other work 
was accomplished, and provision was made for financing 
the project. 

Briefly, the aqueduct will supply 85,000,000 Imp.-gal. 
(102,000,000 U. S. gal.) a day to the cities of Winnipeg 
and St. Boniface and to all or parts of five other towns 
surrounding Winnipeg, all at an estimated cost of $13,- 
500,000. The work includes 104.2 mi. of railway track 
for construction purposes, a diversion dike and channel, 
an intake, 35 mi. of cut-and-cover aqueduct from the in- 
take to the site of a future reservoir southeast of Trans- 
cona, 9.8 mi. of 60-in. steel pipe from the reservoir site 
to the Red River, a tunnel beneath the river, and 2.3 mi. 
of 48-in. cast-iron pipe from the river to the McPhillip’s 
St. reservoir. Advantage is taken of a gross fall of 294 
ft. between Shoal Lake and Winnipeg to bring the water 
in by gravity. 

The project was approved by popular vote on Oct. 1, 
1913. Thereupon, 8S. H. Reynolds, a civil engineer, was 
appointed chairman of commissioners; J. H. Ashdown, a 
commissioner (without compensation) ; James H. Fuer- 
tes, of New York City, consulting engineer, and W. G. 
Chace, chief engineer. 

Five survey parties were speedily placed in the field for 
the location of the aqueduct line and an office staff was or- 
ganized for the necessary work on design. The location 
survey work, which was pushed to rapid completion by the 
end of February, 19144, included some 380 sq.mi. of topog- 
raphy, 362 mi. of transit lines, 1317 mi. of levels, 95 mi. 
of precise levels, 11,544 ft. of soundings at Indian Bay 
and 3897 ft. of test borings along the line with 7445 ft. 
at Indian Bay. 

Construction RatLway—The.-located line of the 
Aqueduct runs south of the Canadian Pacific and Na- 


*Information from the office of 


the Commissioners of 
Greater Winnipeg Water District, 


Manitoba. 


working tracks will be located between the railway and 
the trench, from which the track is distant 110 ft. The 
railway will cost approximately $1,200,000, and is being 
built by the Northern Construction Co., of Winnipeg. 
Tracklaying was completed on Dec. 17, 1914. There still 
remains some seven miles to be ballasted. This will be 
carried out early in the spring in order to have the road 
in shape for the main aqueduct work, which will be com- 
menced as soon as the frost leaves the ground. 

The clearing of the right-of-way was done by E. J. 
Bawlf, of Winnipeg. This work cost $79,360, and com- 
prised: Clearing, 2586 acres; salvage, 7900 cords of wood, 
349,000 lin.ft. poles, 14,467 fence posts. 

A telephone line has been completed by the district 
from Winnipeg to Indian Bay. Residences have been 
erected for the engineers. Offtake drainage ditches have 
been dug. Roads have been built and other small works 
have been carried forward to prepare for the aqueduct 
construction. 

Fatcon River Diversion DikE and CanaLt—The 
water of the Falcon River, which drains about 50 sq.mi. 
of muskeg area into Indian Bay, is dark-colored and re- 
quires some time to clear itself through the natural agen- 
cies of the sun, wind and waves. In order to give the 
elements time to act on this water before it could possibly 
reach the intake a dike and canal are being built to divert 
the Falcon River into Snowshoe Bay. 

Tomlinson & Fleming, who have the contract for the 
dike, which is some 7500 ft. long and Which contains 
some 220,000 cu.yd., have practically finished this work. 
In depositing the materials in the dike these contractors 
made use of dinky engines, 4-yd. Western side-dump cars, 
a steam shovel and a scow. The method of depositing the 
material for the core or main body of the dike between 
the scow and the end of the dump, and running out the 
empty cars on the scow, proved rapid and economical 
(see Fig. 1). 
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ie tenders for the canal, which will be some 3700 ft. 
ngth and require 37,000 cu.yd. of excavation, have 
opened and an award was to be made on Jan. 15, 
5. An award was to be made on the same date on 
lers for five railway water tanks. 
ONCRETE AQuEDUcT—The aqueduct, 85.04 mi. in 
sth, has been designed for a. minimum rated capacity 
¢| 85,000,000 Imp. gal. per day. It will be built of con- 
crete and will be reinforced where under pressure or at 
oiler required points. The standard sections are arch or 
rseshoe shaped for the gravity flow portions and circu- 
lar for the parts of the line under pressure. (See Figs. 
2 and 3 for views of test sections). There will be five 
depressed sections at river crossings, eight blowoffs and 
weirs, and two Venturi meters. The average gradient is 
(0.62 ft. per 1000, the lightest 0.11 ft. and the heaviest 
gradient is 1.5 ft. per 1000 ft. 
Tables I to IIT give a variety of information regarding 
the dimensions, contractors, and quantities for the aque- 
duct. 


TABLE I. LENGTH, SIZE AND SLOPE OF WINNIPEG 
AQUEDUCT, FROM LOWER TO UPPER END 


Size 
Ft. and In. Slope 
————_Length——_——___, Aqueduct “t. 

Ft. Mi. Section Per 1000 Ft. 
24,140 4.572 8-0 diam. 0.780 
33,400 6.326 8-9x7-45% 0.300 
48,400 9.167 6-4% x5-4% 1.537 
36,200 6.856 8-334 x7-0 0.382 
14,000 2.651 7-6 diam.' Depressed section 
43,598 8.257 7-4x6-2% 0.744 
30,000 5.682 7-7%x6-5% 0.600 
76,032 14.400 7-54 x6-3%%? 0.684 
10,000 1.894 6-7x5-6% 1.290 
24,547 4.649 7-11%x6-8%! 0.480 
53,083 10.054 8-9x7-4 564 0.300 
10,900 2.064 8-104 x7-5% 0.279 
11,100 2.102 10-9x9-0 0.279 
33,750 6.392 10-9x9-0 0.110 

449,150 85.066 


1Depressed section at 
2Depressed section at 


Brokenhead River Crossing. 
Whitemouth River Crossing. 

*Depressed section at Birch River Crossing. 

*Depressed section at Bogg River Crossings 1 and 2. 

There is a Venturi meter at each end of the aqueduct. 

The total amount of concrete in the whole aqueduct is 
347,519 cu.yd., including 5085 cu.yd. in culverts, etc. 

The cement, sand and.gravel will be furnished by the 
district. At present tests are being made relative to the 
best aggregate available from the various gravel pits 
owned and leased by the district. The sand and gravel 
will be excavated from the district’s gravel pits, will be 


put through a screening and crushing plant, screened to 





ARCHED AND CircuLar TEstT 


Figs. 2 AND 3. 
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several sizes and remixed, after which it will be hauled 
to the work by daily supply trains operated by the district 
or under contract for the district. 

Contracts To Be Ler—Four seasons will be required 
to complete the work on the aqueduct contracts. 

While the largest contracts have been let on this work 
there still remains considerable work for which bids will 
be asked in due time. This work, with the cost of the sev- 
eral items, as estimated in the report of the consulting 
engineer, is as follows: 


TABLE Il. CONTRACTORS FOR THE WINNIPEG AQUEDUCT 


Contract Contract 


No Section Miles Amount 
J. H. Tremblay Co., Ltd.. 30 Prairie 20.06 $945,945 
Thomas Kelly & Sons... 31 Brokenhead 17.76 1,301,485 
Northern Construction Co 32 Whitemouth 18.20 1,268,680 


Birch 16.09 


3: 
3 Summit 12.92 


nw 


1,137,010 
1,489,520 


reer TTT Te $6,142,640 
IN THE 


anc 
Carter-Halls-Adlinger Co 


TABLE Ill PRINCIPAL 


WINNIPEG 


QUANTITIES 
AQUEDUCT 
Excavation: 


™.'. 5 fc se eaéacee 171,000 yd. 
NT ade. ayd'o 0.00 ee xt k 4 a0 e 1,988,000 yd. 
WO déwrecksewennes 20,300 yd. 

——— 2,179,300 yd. 

Foundation, embankment and refill......... 2,195,000 yd. 

Concrete: 

pA ee eerie 342,434 yd 
CERVOTUR, GGG... oss. 5,085 yd 

- - 347,519 yd. 

I, he ee hs oa «odd Gg ae valee wan ere 12,475 M.-F. BM 


5,344,000 Ib. 
71,000 lb. 
29,500 Ib. 
185,200 Ib. 


Reinforcing steel......... 
Ce are esa ween su ces a eenie open 
Ce IO ng do baat «danesaneeecusws 
Cast-iron gates...... 





Copper expansion joints (approximate 
WGI ioc aed ae can pentebvnkeeheawes 350,000 Ib. 
Cement (not' included in the above contracts) 500,000 bbl. 
. Cost 
Intake at Indian Bay......... eee rir eee ee $50,000 
60-in. steel pipe line from Transcona to Red River.. 896,400 
ee Oe sg ea cnda cs eoercaknanneee 129,900 
48-in. cast-iron pipe line from Red River to Me- 
PT OGRE i cee C8 eee ubeerandasbuceeeaucs 278,200 
$1,354,. 


In addition to these, bids were received on Jan. 20, 
1915, for gravel screening and crushing-plant equipment 
and for rolling stock for the railway. Bids for the cement 
supply for 1915, an engine shed at Deacon and miscel- 
laneous buildings will be advertised in the near future. 

Arrangements have been made through the Bank of 
Montreal, fiscal agents for the district, to provide some 
$4,000,000—the funds necessary for the work completed, 
the work in hand and that to be carried out. Certain 
financial arrangements have also been made with a view 
to the requirements of the succeeding years. 


AQUEDUCT 





232 


Some Field and Laboratory 
Tests of Concrete* 


By H. S. Marrrmoret 


One of the important checks instituted within the past 
year on the concrete work of the New York State High- 
way Commission was in the testing of the finished prod- 
uct. Engineers in charge of concrete work are required 
to make 6-in. cubes from the mixed concrete as deposited 
in the work. Two cubes are taken from every 500 cu.yd. 
of concrete laid; this in the case of a concrete highway 16 
ft. wide and of our standard thickness represents about 
1700 lin.ft. of roadway. These specimens are stored in 
moist sand near the highway for 21 days at which time 
they are sent to the laboratory, where at 28 days they are 
tested for compressive strength. 

Some of the tests so made are tabulated below. Table 
I is the record of some very high compression breaks 
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Age of Concrete 


CurVES SHOWING RELATIVE COMPRESSIVE STRENGTH OF 


1:114:3 Concrete Ustna DIFFERENT AGGREGATES 


(6-in. cubes made in field from concrete being used in highway 
work and stored in field 21 days) 


obtained on 6-in. cubes made in the field from material 
being placed on the highway. There is some slight varia- 
tion in the age of the different cubes due to delay in ship- 
ping, but a large proportion of the material is from 28 to 
30 days old. This is not an average highway; in fact, it 
is one of the best. The two interesting features of these 
tests are the consistent uniformity of the breaks and the 
fact that the compressions are the highest I have ever 
seen recorded on plain concrete. I wish to call attention 
to the tests on the two sands from different banks, used 
in this conerete. Both are sands with voids 
slightly below the average, they are comparatively clean 
and show a good compressive strength in mortar. They 
would not be called sharp sands as many of the grains are 
rounded. This material is from an old lake deposit and 
unfortunately rather limited. 


coarse 


It will be noted the last two cubes tabulated were 
mixed with stone screenings substituted for sand. This 
concrete was not used in the highway, but was made for 
experimental purposes only. It may be rather an unfair 
comparison as only two cubes were made from this mate- 
rial, but there is such a great difference in compressive 
strength that we do feel thankful that sand rather than 


*From a paper entitled “Testing and Handling of Aggre- 
gates for Concrete,” presented to the Association of American 
Portland Cement Manufacturers. 

+First Asst. Engineer, N. Y. State Highway Commission, 
Albany, N. Y 
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stone screenings was used in the concrete placed in 
highway. 


TABLE I. COMPRESSION TESTS ON 1:14:3 CONCRETE CI 
MADE FROM MATERIAL BEING PLACED ON N. Y. STATE 
HIGHWAY 
Break Lb. 
Per Sq. In., 
Aver. of Sand 
2 Cubes Used 
5480 + 
4365 
4815 
3980 
4810 
4925 
4675 
4625 
4875+ 


Break Lb. 
Per Sq. In., 
Aver. of 
2 Cubes 
5555 + 
4500 
4680 
4050 
4665 
4420 
5030 
4450 
‘ 4450 
33 1945* 
* The concrete represented by the last two cubes was made of ston 


screenings substituted for sand. It was made for experiment, not used 
highway. 


No “t sand used 


TESTS OF SAND USED IN ABOVE CONCRETE 


No. 1. Voids = 31.2% Loam = 1.5% No. 2. Voids = 28.6% Loam = 2.5 

Gradation % Compression Gradation % Compressior 

Break Break 

Passing } in. 100. 
Passing No. 6, 93.: 
Passing No. 20, 41. 
Passing No. 50, 10.£ 
Passing No. 100, ‘3 
Passing No. 200, 0. 


Passing } in. 100.0 
Passing No. 6, 94.0 
Passing No. 20, 28.7 
Passing No. 50, 9.1 
Passing No. 100, 
Passing No. 200, 


1:3 Mortar 

Ottawa, 1420 
Natural, 1987 
Washed, 1802 


1:3 Mortar 
Ottawa, 1520 
Natural, 175) 
1.6 | Washed, 1685 
1.1 


The curves shown in the accompanying diagram give 
a good illustration of concrete obtained in actual practice. 
I believe this is a good, fair comparison of stone ani 
gravel concrete, as both of these aggregates were of hig! 
grade, particular attention being paid to obtain a clean, 
uniform product passing all requirements for this class 
of concrete. 

The material made with screenings, although showing 
a fair compression strength, is much below that obtained 
with a good sand. 

In Table II are given other comparative results of the 
compressive strength of concrete with different kinds of 
aggregate. 
TABLE Il. COMPARATIVE TESTS ON 1: 2} :5 CONCRETE USING 

DIFFERENT AGGREGATES 
(6-in. Cubes) 
Compression 
Break, Lb 
per Sq.In 

2000 

1990 

1895 


1740 
1170 


Aggregates Age No. of Cubes 
28 Days 16 
28 Days 134 
28 Days 142 
28 Days 28 
28 Days 48 


Slag and sand 

Stone and sand 

Gravel and sand.... 

Stone and screenings 

Coated gravel and sand unwashed 


Table III is given to show the importance of proper 


sampling of sand sources. Both of these sands were from 


the same bank, being sampled by different engineers. 
Sand No. 1 is well within our specifications for use in the 
best grade of concrete while sand No. 2 is of a poor grade 
for any concrete. 


TABLE III. TABLE TO SHOW EFFECT OF SAND GRADATION O} 


COMPRESSIVE STRENGTH OF CONCRETE 


Gradation No. 1 No. 2 


Pasting § th. .ass..: 100.0% 100.0% 
Passing No. ¢ 74.5 
Passing No. : 30 
Passing No. 5 d 26 
Passing No. 100 7 8 
Passing No. 200........ 4 4 
Voids % sa ¢ 25 
Loam % . 3.6 4 
Comparative Strength (tb. per sq.in 

Ottawa........ 

Natural.... 
Natural 

Ottawa in % 


aoe Ne oO 


oo 


Paving Woftk by Municipal Day Labor Instead of By Con- 
tract is urged by the Mayor of Columbus, Ohio, in his report 
for 1914. The new city charter will permit this step to be 
taken. It is stated that the city paving work amounts to 
about $600,000 a year and that contractors make 10% to 15% 
profit. Hence the city could save $60,000 to $90,000 a year— 


provided it could develop the same efficiency among em- 
ployees. 
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WVelding the Joints of Steel 
Gas Mains 


\mong the notable developments in mechanical en- 
ering of the past half dozen years has been the rapid 
nsion of the oxyacetylene process of welding and 
application to new uses. 
One of these recent applications is the welding to- 
ther of lengths of wrought-iron or steel pipe to make 
a long continuous line, thus eliminating either screwed 
bolted joints. Such welded pipes have recently been 


»ut down as gas mains in Chicago some eleven miles in 





Fra. 1. Wetptne 12-Ix. Prez ror Gas MAINS IN THE 

STREET 
(The two men with the levers are turning the pipe as it is 
welded. The trench is on the opposite side of the street) 
extent, the diameter of the mains thus welded varying 
from 4 in. to 16 in. Similar work has been done at 
Philadelphia, and at the Panama-Pacific Exposition 
pipes welded in this way have been used for the entire 
gas-main system, comprising ten miles of pipes of 2-in. to 
16-in. diameter. The smaller pipes also for gas dis- 
tribution inside the Exposition buildings have been weld- 
ed into continuous lengths. 

The accompanying photographs show the process of 
welding up lengths of gas main and lowering it into 
the trench. 

The lengths of pipe are deposited along the street or 
on skids over the trench, and successive lengths are butted 
together. The pipe undergoing welding is turned grad- 
ually during the operation so that the welding is all 
done at the top, as shown in Fig. 1. Where large pipe 
is welded on skids over a trench, two welders often work 
on opposite sides of a joint. 

In city streets, the mains laid on the street surface 
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are welded usually to torm lengths of 200 to 400 ft., as 
it is not desirable to open up very long trenches. These 
lengths are lowered into the trench by rope or chain 
slings, as shown in Fig. 2. 

The question of contraction and expansion with tem- 
perature changes has of course to receive attention; but 
when a gas main is once buried in the trench the varia- 
tion in temperature between summer and winter is prob- 
ably not over 25°. To bring the pipe to a uniform tem- 
perature, the trench is partly filled with earth over the 
pipe leaving the joints at the abutting ends uncovered. 
A chamber is excavated around this, enabling the welder 
to work all around the pipe. If the ends draw apart 
as the pipe cools and contracts, the welder can apply 
additional metal to build up the joint. 

Such welding is of course more difficult than welding 
the joints while the pipe is above ground. For this 
reason in open country very long lengths are welded up 
before lowering into the trench; 1000-ft. lengths are 
common and we are informed that at one place 100 





Fie. 2. 


LOWERING A 160-Fr. Section oF WELDED 
Gas MAIN INTO THE TRENCH 


lengths of 8-in. pipe, each 40 ft. long, were welded into 
a continuous section of 4000 ft. before being lowered 
into the trench. The lengths of pipe are of course 
capped and tested after welding the joints and before 
lowering into the trench. 

The welded joint is claimed to have usually from 80 
to 90% the strength of the solid pipe, but can be made 
even stronger than the pipe by building up additional 
metal. The life of the pipe should be greatly increased 
since the thickness of the pipe is not reduced by cutting 
the threads upon it. The lengths of pipe to be welded 


COST OF WELDING PIPE JOINTS AND YS 


pe Se Nae errr ee ee 
Oxygen, 2c. per cu.ft. ‘ 
Acetylene, 2c. per cu. ft. ... 
Filling wi 









nt e064 se edatekaten ees 20min. 10¢. 


Pe ER Sk WER 4 656s a REVS 8. Cie GREER ELD A BS OO 





—— 8x6-In. Y————_,, 
6-In. Pipe 16-In. Pipe Cutting Welding 

90 min. $0.45 38min. 1.5c. 22min. lle 

20c. 40 ft. 0.80 3 ft. 6.0c. 12 ft. 24¢, 

9 ft. 18c. 36 ft. 0.72 1 ft. 2.0c. 10 ft. 20c. 

4 lb. 9c. 2 Ib. 0.24 wane pees 1 Ib. 12c, 














57c. $2.21 9.5c. 67c. 
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are made preferably with beveled ends, new metal being 
built up in the V-shaped opening at the joint, but square- 
end pipe can be welded if necessary. The use of the 
process is leading to the adoption of pipes 40 ft. long 
instead of the usual 20-ft. length. 

Under ordinary conditions a skillful operator can weld 
in an hour about one joint on 12-in. pipe and from three 
to five joints on 4-in. pipe. The cost is said to be from 
25 to 40% less than that of a recessed screw joint, in- 
cluding the cost of the coupling and its application. The 
cost of the joints is stated in the table on p, 233. 


Fic. 3. WeEtpED SPECIALS FOR USE ON WELDED GAS 


MAINS 


With the welded pipe, the branches, laterals, drips 
and various other fittings are made integral parts of 
the continuous main, while with screw-joint pipe they 
are separate and special parts whose numerous joints 
are often a source of trouble. Laterals are inserted at 
any point by cutting a hole in the main (with the cutting 
blowpipe) and welding in the end of the lateral. Fig. 3 
shows a 6-in. angle, an 8-in. Y and a 6- and 4-in. re- 
ducer, all made by cutting the main and the smaller pipe 
to the desired shape with the torch and then welding the 
parts. The only material required to make up these spe- 
cials are odd lengths of pipe of the required sizes, which 
can be cut and connected at any point and in any way. 
The cost of making the Y, with two 8-in. pipes con- 
necting to an 8-in. main, is about 76¢., as given in the 
table. 

A great advantage of such continuously welded mains 
is that leaks from the joints, always a large source of 
loss in every gas distribution system, is wholly prevented. 
Thus these mains are especially advantageous for natur- 
al gas and oil pipe lines as well as for city gas distribu- 
tion. For ammonia, and other refrigeration systems, 
elimination of leakage is important for safety as well 
as economy. 

Much broader applications of the welding process to 
a wide range of piping and tubing seems reasonable 
to expect in the future as the number of skilled operators 
available increase and engineers become familiar with 
the process and its possibilities. 

The apparatus used for the work shown in the illus- 
trations is that of the Oxweld Acetylene Co., of Chicago. 
It consists of two cylinders of compressed oxygen and 
acetylene gas mounted on a two-wheeled truck and fitted 
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with hose, regulators and the welding torch. The | 
ples Gas light & Coke Co., of Chicago, has 26 of 1 
outfits, which are used for making repairs to machi) 
etc. at the gas works as well as for welding the mai: 


Operation of the Plainfield 
Sewage-W orks 


By Jonn R. DowneEs* 


The accompanying notes on the operation in 1914 
the septic tank and contact beds which comprise 
sewage works of Plainfield, N. J., are submitted in vi 
of the historic interest of the works. It will be reme: 
bered that this plant has been considerably overloaded {. 
several years and has been kept in operation only by ev: 
lasting vigilance. 

The weakest part of the plant is the old, shallow, o1 
story settling tank, which after a few months’ service di-- 
gorges large volumes of suspended solids, causing a 
serious mechanical interference with the working of tli 
contact beds. With local arrangements, frequent cleaning 
of the tanks is impossible. The extent of this interference 
is by no means measured by the weight of the suspended 
solids escaping from the dirty tanks. The solids are 
flocculent in character and of low gravity. Their volume 
increases many times in proportion to their weight at 
times of disgorging. 

As a partial offset to the unfavorable condition incident 
to poor settling arrangements, strainers of 3¢-in. cin- 
ders are provided to remove the coarsest of the suspended 
solids. These strainers, 1 ft. deep and 10 ft. wide, are 
countersunk, as it were, in the main filling material of the 
primary contact beds and extend along the two outer 
edges of each bed. The strainers are especially efficient 
in preventing any scum formation on the coarse stone of 
the primary beds, from which its removal is almost im- 
possible, and, to say the least, far from economical. 

From the strainers, the collected solids, together with 
\% in. or so of the cinders, can readily be skimmed. The 
contact beds proper present the appearance of newly 
crushed stone, and, being free from scum, are also free 
from odors, as well as from the possibility of sepsis. 

The cinders are used repeatedly, after being washed 
on a revolving screen while a spray of water is played over 
them. The screen is revolved and the water is pumped 
by a 314-hp. gasoline engine. The cost of fuel, oil and 
labor for cleaning is 9c. per cu.yd. of clean cinders. One 
hundred parts of the dirty cinders yield about 80 parts of 
clean cinders and 40 parts sludge in the form of a thick 
paste from which no superfluous water can be drained. 
The clean cinders have about 35% voids. The sludge ad- 
heres closely to the cinders and appears very compact. It 
does not resume this compact form (almost like asbestos 
board) after separation from the cinders. 

The cost of extra labor, under local conditions, for the 
operation of the cinder strainers is 44c. per million gal- 
lons of sewage treated. This extra cost should really be 
charged against the inefficiency of the settling tanks and 
will be offset by the extended working life of the primary 
contact beds. It is hoped that this extended life will 
reach a 33% increase. It will prove economical if it 
reaches 11%. Entirely aside from this extension of life, 


*Chemist and Manager, 


Sewage Works, 
Plainfield, N. J. 


48 Rock Ave., 
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MONTHLY AVERAGES OF ANALYSES OF SEWAGE-WORKS OF PLAINFIELD, N 


ING NEWS ‘ 


L 
crt 
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J., DECEMBER, 1913, TO NOVEMBER, 1914* 


(Parts per 1,000,000) 


————Suspended Matter 
———Effluent from—— 











~ Temperature-—— Pri- Second- 

Air——~ Septic Screened Septic mary ary 
Month Max. Min. Effluent Sewage Tank Bed Bed 

47 28 58 163 66 23 8 

eek a% 38 25 52 133 63 21 7 

Bob. .csehe amen 38 17 50 113 54 22 9 
, 45 29 50 102 60 22 8 
rere 60 39 52 157 79 29 13 

71 53 58 130 47 27 16 

82 58 66 155 54 32 23 

86 65 68 156 51 28 17 

85 65 68 136 8O 28 12 

Genk sarees 76 52 67 165 75 27 15 
( 68 48 66 192 70 31 16 
54 34 60 155 43 21 10 

Average. 62 45 60 146 62 26 13 


* The septic tanks were cleaned in December, 1913, and at the end of October, 


however, the strainers seem to be the best solution of the 
scum and odor problem of the primary beds. 

The practice of removing scum and dirty cinders from 

the secondary beds has been abandoned. The beds are so 
vraded as to minimize the pooling of water on the surface. 
The first sign of scum at any damp place is at once broken 
up by raking. Scum, odors and sepsis are thus elimin- 
ated, as in the case of the primary beds. The beds are in 
a clean, healthy aerobic condition, some of them after 14 
vears of service. 
' Under the previous system of allowing the scum to 
form and then removing it, a large part of the volume 
of the beds had reached a septic condition. Under the 
newer method of treatment, instituted nearly two years 
ago, all signs of septic conditions permanently disap- 
peared within a few weeks. 

Screenings at the plant amount to 4.3 cu-ft., sludge re- 
tained in the tanks amounts to 2.5 cu.yd., and solids col- 
lected on the strainers to 0.3 cu.yd. per million gallons 
of sewage treated. 

The accompanying table summarizes the analysis of 
screened sewage and of effluent from the tanks and from 
the primary and secondary contact beds made during the 
year. 

x 


Annual Meeting ofthe Canadian 
Society of Civil Engineers 


The twenty-ninth annual meeting of the Canadian 
Society of Civil Engineers was held in Montreal, Jan. 26 
to 28. In addition to the regular business, there were 
excursions to such engineering works as the Cedars power 
development, Angus shops of the Canadian Pacific Ry., 
and the Mount Royal tunnel of the Canadian Northern 
Ry. The entertainment features included a lunch, a 
smoker, and the annual dinner. 

- MempersH1p—The report of the council showed a 
membership of 3059, and an increase of 265 for the year. 
Report showed that the eight old branches were in flour- 
ishing condition and that a new branch had been estab- 
lished at Edmonton. In British Columbia, under a pro- 
vincial water act, members of the society have secured 
special recognition by the government of the province. 
Similar recognition is being sought from the government 
of Saskatchewan. 

Orricers—The new President of the society is Francis 
Clarke Campbell, Chief Engineer of the Department of 
Railways for the Province of British Columbia. The 
following Vice-presidents were elected: A. St. Laurent, of 
Ottawa, and E. E. Brydone-Jack, of Winnipeg. As Coun- 
cillors, A. Surveyer, of Montreal, C. B. Brown, of Monc- 


Putresci- 


Oxygen Consumed— ~—Nitrates as—-—————._ bility 
———Effluent from - ——NO,-— ——NO,-——- Per Cent 
Pri- Second- Pri- Second- Pri- Second- Samples 
Screened Septic mary ary mary ary mary ary Stable 
Sewage Tank Bed Bed Bed Bed Bed Bed 14 Days 
122 91 45 21 1.1 4.7 0.11 0.16 90.0 
lll O4 42 23 09 3.1 0.11 0.11 95.5 
99 S3 39 23 aaa 2.3 0.08 0.03 SS.3 
104 94 45 22 0.7 1.8 0.05 0.04 88.9 
132 107 55 33 0.9 1.9 0.09 0. 06 81.9 
111 83 52 32 0.4 3.0 0.05 0.12 56.3 
113 90 51 35 0.2 1.9 0 02 0.10 36.8 
124 93 53 37 0.2 2.6 0.03 0 07 68.1 
119 102 50 32 0.3 3.0 0.02 0.04 78 4 
119 93 50 28 0.4 2.7 0.12 0.15 78.2 
126 102 47 32 07 26 0 21 0.15 50.0 
138 96 bl 30 13 3.9 0.17 0.17 100 0 
110 of 4S 2») 0.7 2.8 0.09 0.10 
1914 
ton, IT. A. J. Forrester, of Quebec, A. A. Dion, of Ottawa, 


J. LL. Weller, of St. Catherines, W. G. Chace, of Winnipeg, 
and M. J. Ker, of Vancouver, were elected. 

SpectaL Rerorts—The address of the President, M. J. 
Butler, C. M. G., departed from the practice of his prede- 
cessors, Who have discussed special technical problems in 
their annual addresses. He gave a review of the indus- 
trial and chemical developments of the Dominion during 
the last decade. 

The Committee on Conservation reported that the col- 
lation and publication of 


gage records by the Dominion 
Commission on Conservation was still in its preliminary 
stage. Other activities of the Conservation Commission 
were discussed—forest protection, establishment of a uni- 
form datum plane for the Dominion, and the plan of J. 
B. Challies for a central bureau for the distribution of 
public documents issued by different departments, and 
for making available to each department the technical in- 
vestigations of all the others. 

A set of guide specifications were adopted as prepared 
by a Committee on Concrete and Reinforced Concrete (W. 
J. Francis, of Montreal, Chairman). These general spec- 
ifications were grouped under materials, methods of cal- 
culation, unit stresses, general requirements in design, 
workmanship, tests and inspection. 

The report of the Committee on General Clauses for 
Specifications (Henry Holgate, of Montreal, Chairman ) 
was intended to serve a similar purpose. These clauses 
were grouped under definitions; duties of engineers; cer- 
tificates and payments; plans and drawings; claims for 
extra work ; carrying on work ; contractors’ responsibility ; 
contractor in default, and miscellaneous. While the re- 
port as a whole was received with much appreciation, yet 
there were some criticism of a few parts which seemed 
to be too severe on the contractor. These paragraphs, it 
was held, would not stimulate that spirit of codperation 
between the engineer, the purchaser, and the contractor 
which was necessary to lowest prices. Some of the par- 
ticular points involved were: responsibility for engineers’ 
mistakes, compensation for delays not due to the con- 
tractor, reliance on the engineers’ opinions, right of the 
engineer to change the contract price, ete. 

The Committee on Rails (H. G. Kelly, of Montreal, 
Chairman) recommended the adoption of the rail specifi- 
cations of the American Railway Engineering Association. 

The Committee on Track (H. R. Safford, of Montreal, 
Chairman) made a progress report on the subjects of 
size and spacing of ties, and proper method of measuring 
efficiency of track forces. They showed three programs 
for the study of the two subjects by securing data from 
members. 
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News of the Engineering World 
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Panama Celebration Postponed 


A postponement of the celebration of the Panama Canal 
completion was officially announced at Washington some 
days ago. It was stated that the slides in the vicinity 
of Gold Hill continued to obstruct the canal prism so 
that while ordinary traffic is passing through the canal 
without difficulty, the dredges will not be able to clear 
the channel to its full depth and width at the points 
where the slides have occurred until after the date in 
March originally set for the canal’s official opening, when 
it was intended to have a battleship parade headed by 
the “Oregon,” carrying, among others, the President on 
his way to the opening of the Panama-Pacific Exposition 
at San Francisco. It is now announced that the Presi- 
dent will make the trip overland. 


Increasing Safety of Rapid 
Transit in New York City 


Since the recent burning out of a manhole full of 
feeder cables supplying the New York Subway, with the 
consequent tying up of traffic for nearly a whole day and 
the overcoming by smoke of some 200 passengers in stalled 
trains (as noted in ENGINEERING News, Jan. 6, 1915), 
the Public Service Commission’s Engineering Depart- 
ment has been investigating the safety precautions that 
might be increased on this system. Although the acci- 
dents have been notably few* there has been a public de- 
mand for prevention of the discomfort and danger of 
mishaps like this last one. 

On the report of Alfred Craven, Chief Engineer of the 
Commission, the following definite recommendations are 
presented, 


(1) The addition to the company’s present private tele- 
phone system of a second system entirely distinct and prop- 
erly separated from the power cables. (2) The installation 
of an additional lighting system from an outside source, and 
rearrangement of the present lighting system, bringing in 
current for one side of the subway from the 59th St. power 
plant and for the opposite side from the 74th St. plant, and 
having these two supplies so arranged that in case of a 
breakdown of one plant the entire load may be switched to 
the other. (3) Provision for a separate source of power sup- 
ply for the ventilating fans to be installed so as to be auto- 
matically available in case the power from the substations 
fails. (4) To prevent smoke from entering the subway in 
eases similar to the last accident, ventilation provided from 
the manholes to the surface of the street so that smoke and 
gases will escape through these openings. (5) A thorough 
and complete segregation of high- and low-tension cables and 
lighting and signal cables. (6) Increase of emergency exit 
facilities through the ventilating chambers to the street. 


Nothing is reported on the training of the subway em- 
ployees for better handling of unusual situations, though 
Mr. Craven states that “other recommendations are still 
under consideration.” 

C. W. Wilder, Electrical Engineer of the Commission, 


—————) 


*The Interborough Rapid Transit Co. has widely adver- 
tised that only one person in 842,620,000 carried has been 
killed in the subway. This probably means in train accidents 
of five years’ operation, for the 1912 report of the Public 
Service Commission for the First District of New York shows 
37 killed out of 607,244,697 carried that year on all the In- 
terborough lines, including the elevated roads. 


OUUHAA HAO UL 9) 


has reported that it is possible to construct an all-steel ca 
which would not weigh more than the heaviest type « 
wooden car now operated upon the elevated railroads 
Manhattan and the Bronx. This car would weigh abo 
24,000 lb. This repott is a part of a general scrutiny 
conditions on the elevated lines. 


& 


A Waterproofing Patent 


Decision 

The United States Circuit Court of Appeals, Sevent! 
District, on Jan. 4, 1915, affirmed the decision of a lower 
court which upheld Patent No. 851,247 issued on April 
23, 1907 to 8. B. Newberry (assigned to the Medusa 
Concrete Waterproofing Co.) for a waterproofing for con 
crete, and adjudged the McCormick Waterproof Port- 
land Cement Co. and Sidney T. Sjoberg to be infringers 
of the patent. Justice Baker, in rendering the decision, 
in effect declared that the Newberry patent covered all 
forms of concrete waterproofing where the compound 
contains “the insoluble lime salt of a fatty acid sub- 
stantially free from glycerin or other soluble substance.” 

“S 


Projected Sewerage and Sewage 
Disposal Works for Allen- 
town, Penn. 


The sewerage system with disposal by Imhoff tanks, 
sprinkling filters and secondary settling basins now pro- 
posed for Allentown, Penn., is of more than usual interest 
in view of the fact that although this city had a popula- 
tion of 51,913 in the year 1910, it is still without a sani- 
tary sewerage system. A small area of the city has com- 
bined sewers with which there are a few house connec- 
tions. 

In March, 1908, Chas. D. Weirbach, city engineer, in 
conjunction with Hering & Fuller, consulting engineers 
of New York City, prepared plans and specifications for 
sewerage and sewage treatment. These plans were ap- 
proved by the State Department of Health in July, 1908. 
It was proposed to raise a part of the cost of the project 
by assessments for benefits and a part of it by a bond 
issue. In the spring of 1909 a proposed bond issue of 
$400,000 was voted down by a popular vote of 2 to 1. 
Since then various proposals to revive the scheme have 
come to nothing. Recently Mr. Weirbach has been revis- 
ing the plans to meet changed conditions and the city has 
appropriated $25,000 out of its general revenue towards 
purchasing a farm of 117 acres on which is located the dis- 
posal site recommended in 1908. This farm is now val- 
ued at $100,000, or more than double the price at which 
it might have been secured when the report was made. 

The plans of 1908 provided for a collecting system 
about 62 miles in length, a high-level interceptor and out- 
fall sewer, a pumping station, a force main about 4000 
ft. long, a 2,000,000-gal. settling tank, 214 acres of 
sprinkling filters, and a final settling basin. The esti 
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ted cost in round numbers was $1,000,000. In the 
ised plans it is proposed to substitute an Imhoff tank 
the original settling tank and to provide more sewers 
r the annexed districts. Otherwise no changes are pro- 
No further work on the plans will be done until 
.¢ land has been secured. 


sed. 
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A Hydraulic Suction Dredge Was Wrecked in the storm 
¢ the north coast of Long Island, Feb. 2, and three of the 
rew were drowned. The dredge was anchored near the en- 
ance of the harbor of Port Jefferson, N. Y., and was swamped 

during a severe northerly gale. 


A 30-In. Water Main Burst at the corner of Eighth Ave. 
nd 42d St., New York City, about 10:30 p.m., Feb. 2. A flood 
was caused north on Eighth Ave. and west on 42d St., because 
for several hours the Water Department men were unable 
to find the main which caused the trouble. The main was a 
very old one and was under only about 30 Ib. pressure. 


The Last Gap in the Canadian Northern Ry’s new trans- 
continental line has been completed. The ceremony of driving 
the last spike will be held in the spring. 


Oil Fuel Has Been Adopted for all the tugs and ferries oper- 
ated by the Long Island R.R. in New York Harbor. It is re- 
ported that the railroad company expects to save $20,000 an- 
nually by the change from coal to crude oil. 


A Bonus of $65,800 for completing the concrete work of 
the Cleveland water-filtration plant six months ahead of the 
contract time has been allowed the John F. Casey Co. of Pitts- 
burgh, Penn., by the Cleveland Board of Control. The com- 
pany claims that a total of $72,000 is due it but the city holds 
that no allowance should be made for Saturday half holidays. 


The Boston Dry Dock cannot be built without further leg- 
islative authority although nearly $400,000 worth of pre- 
liminary work has been done and the contract for the dock it- 
self has been awarded. This opinion has been given by Atty.- 
Gen. Attwill of Massachusetts and will probably result in 
prompt action by the legislature now in session. 


An Attempt to Blow Up the Bridge carrying the Canadian 
Pacific Ry. across the St. Croix River between Maine and New 
Brunswick was made in the early morning of Feb. 2. The 
damage done was confined to the track on the Canadian side 
and was quickly repaired, train service being resumed some 
hours later. A man claiming to be a German officer was ar- 
rested at Vanceboro, Me., by the police there and is said to 
have confessed to the attempt. He is being held by the 
American authorities pending the settlement of the question 
of jurisdiction. 


The Site Chosen for the Pumping Station of the new high- 
pressure fire protection system for Boston in Fort Point 
Channel near the South Terminal Station has been disapproved 
by the War Department as having “an undesirable effect upon 
the use and development of the channel.” It is stated that 
this is at least the third site which has had to be given up. 
It is thought that the next choice will be a piece of land 
in the train yard of the South Station, across the street from 
the site just disapproved. The early securing of the site is 
now desirable since the work of laying the high-pressure 
pipe system is nearly completed. 


Proposed Changes in the Alaska Railway Commission are 
opposed by the Board of Direction of the American Society of 
Civil Engineers, which at its meeting on Jan. 20 adopted the 
following resolutions: 


Resolved that in the opinion of the Board of Direction of 
the American Society of Civil Engineers, it would be un- 
fortunate for the present Alaska Railway Commission to be 
superseded and that the interests of the public demand that 
the present Commission be allowed to carry out the construc- 
tion, as well as the location, of the line. 


This resolution was forwarded to President Wilson on 


Jan. 22 in a letter signed by President Marx, as President of 
the American Society. 


Improved Means of City Wastes Disposal at Wilmington, 
Del., have been recommended by the board of health in a 
report to the city council. The recommendations include: 
Household separation and city collection of garbage, ashes 
and combustible refuse; a high-temperature incinerator at the 
present crematory; the burning of garbage and combustible 
refuse; the recovery and sale of marketable metals, glass, 
ete.; the use of ashes and incombustible refuse for filling 
low land; the removal of all trades wastes to the incinerating 
plant by the producers of the wastes; and that all the work 
outlined be placed in one department, headed by a competent 
director or superintendent. 


An Amendment to the Ohio Conservancy Law, authorizing 
the formation of districts for flood prevention and other 
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purposes, has been introduced in the Ohio legislature. 
important provisions of the amendment are: (1) That no 
reservoirs shall be built for flood prevention; (2) that there 
shall be one director from each county, to be elected by the 
people of the county as a whole for each conservancy district; 
(3) that where more than one county is involved the concur- 
rence of two-thirds of the directors will be necessary in 
order to secure the adoption or the amendment of any plan 
for conservancy work. The original law provided that directors 
of conservancy districts would be appointed by judges of the 
county courts (see “Eng. News,” Feb. 5, 1914, for an outline 
of the law and for editorial comment upon it). 


The 


The Sliding of an Earth Fill under a moving railway 
train is one of the rarest of the causes of railway accidents. 
Such an accident is recorded, however, in accident bulletin 
No. 52 of the Interstate Commerce Commission. It occurred 
May 27, 1914, near West Point, Tex., on the Missouri, Kansas 
& Texas Ry. The fill was made in a ravine at the base of 
a hill and was composed largely of a soapstone formation, 
which when wet had little holding qualities. Apparently no 
outlet was left through the fill for water draining from the 
hills behind, and a pool was formed back of the fill about 
7% ft. deep and 75 ft. long. During the three months preced- 
ing the accident, Weather Bureau records show that nearly 
25 in. of rain had fallen. The track on the fill was on a 
4° curve, and the train which was passing over the fill when 
the slide occurred was a slow freight running only 5 to 10 
miles per hour. The locomotive and first four cars were 
derailed and the engineman and fireman were crushed under 
the overturned locomotive. The roadmaster, trainmaster, 
and district engineer agree that the fill had become soft from 
the continued rains. While the embankment slipped under a 
slow freight train, it is stated that a passenger train running 
20 to 25 miles per hour had passed over the track only 40 
minutes earlier. 


The Municipal Asphalt Plant of New York City, which 
was completed and put in operation in May last, is the largest 
municipal asphalt plant in the United States. According to 
the annual report of Henry Welles Durham, Chief Engineer 
of the Bureau of Highways, Borough of Manhattan, the 
municipal plant laid during the last seven months of 1914 a 
total of 12,877 sq.yd. of asphalt paving at an average cost of 
99.8c. per sq.yd., which cost included 18.4c. per sq.yd. for 
overhead and depreciation charges. The average price on 
114,800 sq.yd. of asphalt paving laid by contract during 1914 
was $1.47 per sq.yd. In operating the city plant, moreover, 
portland cement was used as a filler, where the private 
companies use limestone dust, the city plant used a grade of 
sand costing 80c. per cu.yd., where the paving companies 
used sand costing 50c. The city also used broken stone costing 
$1.10 per cu.yd., where the companies use a grade costing $1.00 
or less. It is expected that the better grade of materials 
will result in greater durability in the paving laid by the 
city’s plant. The cost of constructing the municipal plant 
was $153,000 and during the seven months it has been in 
operation the above figures show a direct saving to the city 
of $61,626, besides securing promptness in making repairs 
and other gains described in Mr. Durham’s reports. 


Selling Undrained Lands in the Florida Evergiades in a 
fraudulent manner through the United States mails was the 
charge on which four officers of the Chambers Land Co. were 
recently convicted in the Federal Court at Kansas City and 
sentenced to prison terms of one to ten years. This was one 
of the Everglades land schemes of which a great deal was 
heard in Washington two or three years ago. As some of our 
readers will recall, an investigation was made by the Federal 
Bureau of Drainage Investigations with reference to the pro- 
jects for draining the Everglades; and as a result of this in- 
vestigation a pamphlet was prepared for publication putting 
investors on their guard against the purchase of Everglades 
land without careful investigation. Prominent state officials 
of Florida and representatives of that state at Washington, 
however, strongly opposed any attempt to interfere with the 
sales of Everglades lands and had sufficient influence to 
cause the suppression of the pamphlet and the dismissal and 
indictment on trumped up charges of the Chief of the Bureau 
of Drainage Investigations, C. G. Elliott, and his principal 
assistant. The campaign waged in defense of Mr. Elliott, how- 
ever, by “Engineering News” and by engineering societies and 
prominent members of the profession resulted in his com- 
plete exoneration. The conviction and sentence of some of 
those engaged in the Everglades land fraud, who were three 
years ago prominent in the persecution of Mr. Elliott, fur- 
nishes further justification, if justification were needed, of 
the work done by the profession for his defense. It is author- 
itatively stated that the post office authorities are proceeding 
with the prosecution of other operators in Everglades lands 
for fraudulent use of the mails. 
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Mr. Irving L. Ryder, San Jose, Calif., has been appointed 
County Surveyor of Santa Clara County, Calif. 


Mr. Joseph B. Eastman has been appointed a member of 
the Massachusetts Public Service Commission, to fill the 
vacancy caused by the resignation of Mr. George W. Anderson. 

Mr. R. Y. Walker, of Belton, Tex., has been appointed 
Engineer in charge of road work in the Holland district, to 
fill the unexpired term of Mr. E. A. Kingsley, Assoc. M. Am. 
Soc. C. E., resigned. 

Mr. Aibert C. Lehman has been elected President of the 
Blaw Steel Construction Co., Pittsburgh, Penn. Mr. Lehman 
has been Vice-President and General Manager of the com- 
pany since its organization. 

Mr. O. H. Tittmann, M. Am. Soc. C. E., Superintendent of 
the United States Coast & Geodetic Survey, Washington, D. C., 
has been elected President of the National Geographic Society, 
to succeed the late Henry Gannett. 

Mr. Walter Alexander, formerly District Master Mechanic 
of the Chicago, Milwaukee & St. Paul Ry., at Milwaukee, 
has been appointed a member of the Wisconsin Railroad 
Commission, succeeding Mr. David Harlow. 

Mr. R. N. Hudson, General Manager of the Louisville & 
Atlantic R.R., at Versailles, Ky., has been elected President 
and General Manager of the Louisville, Henderson & St. 
Louis Ry., to succeed the late L. J. Irwin. 


‘ 


Messrs. C. R. Dodge and G. H. Edbrooke, formerly of Dodge 
& Dodge, New York, have opened an office at 33 W. 42d St., 
New York, and, under the firm name of C. R. Dodge & Co., 
will specialize in concrete handling equipment. 

Mr. W. R. Dawson, Assistant Division Superintendent of 
the Norfolk & Western Ry., at Bluefield, W. Va., has been 
appointed Assistant to the General Manager, with office at 
Roanoke, Va. Mr. Dawson succeeds the late G. W. Merrell. 

Mr. H. T. Reinecker, Roadmaster of the Norfolk & Western 
Ry., at Shenandoah, Va., has been appointed Assistant Sup- 
erintendent of the Scioto Division with office at Portsmouth, 
Ohio. Mr. Reinecker succeeds Mr. L. C. Ayers, transferred. 

Mr. L. C. Ayers, Assistant Division Superintendent of the 
Norfolk & Western Ry., at Portsmouth, Ohio, has been ap- 
pointed Assistant Superintendent of the Pocahontas division, 
with office at Bluefield, W. Va., to succeed Mr. W. R. Dawson, 
promoted, as noted elsewhere 

Prof. Leon Arnal, who was appointed Professor of Archi- 
tectural Design in the College of Engineering, University 
of Minnesota, at the beginning of the current year, is now 
serving as French interpreter with the Ist Connaught Rang- 
ers, British Indian Contingent Force. 

Mr. Edward P. Burch, Fellow Am. Inst. E. E., 922 Plymouth 
Bldg., Minneapolis, Minn., has opened an office as Consulting 
Engineer in the Dime Bank Bldg., Detroit, Mich. Mr. Burch 
is a graduate of the College of Engineering of the University 
of Minnesota Mr. Lester H. Sears is associated with Mr. 
Burch. 





Mr. G. Edward Tilt, M. Am. Soc. C. E., has resigned his 
position with John Monks & Sons, New York, to engage in the 
general practice of engineering and contracting, specializing 
in harbor construction, marine terminals and warehouses, 
under the firm name of G. E. Tilt & Co., 90 West Broadway, 
New York City. 

Mr. H. Bortin, Assoc. M. Am. Soc. C. E., formerly Engineer 
in Charge of the Valuation Department of the Union Pacific 
R.R.. and lately Assistant to General Secretary of Presidents’ 
Conference Committee on Federal Valuation of the Railroads, 
has opened an office at 149 Broadway, New York for private 
practice as a consulting valuation engineer. 

Mr. Sheridan S. Kendall, senior member of the Colorado 
Public Service Commission, has been made chairman for one 
year, to succeed Mr. A. P. Anderson, who was chairman during 
the past year. Mr. M. H. Aylesworth has been appointed 
as the new member of the Commission. He will serve in 
the capacity of legal adviser to the Commission. 

Messrs. Frederick J. Shollar and Frank A. Hersch, Altoona, 
Penn., have dissolved partnership, as stated in our issue of 
Jan. 28. Both members will continue the practice of archi- 
tecture under their own names, Mr. Frank A. Hersch entering 
into partnership with his brother, Mr. Herman R. Hersch, 
under the firm name of Hersch & Hersch, Altoona, Penn. 


Mr. Guy E. Marion, who has been in charge of the In- 
formation Department of Arthur D. Little, Inc., Boston, Mass., 





for the past five years, has resigned and will devote } 
time to the organization and development of special librari: 
or information departments, in business houses and industr 
plants, with offices at 1101-4 Tremont Bldg., Boston, Ma 

Col. Harry F. Hodges, M. Am. Soc. C. E., former Vic. 
Governor of the Panama Canal, has been designated 
Engineer Officer in Charge of the Washington River a: 
Harbor District and of the Washington Aqueduct, with hea 
quarters at Washington, D. C., succeeding Col. Henry C. Ne, 
comer, who will return to his former duties as a mem}; 
of the River and Harbor Board. 


Mr. Beverly Reid Value, M. Am. Soc. C. E., who for seve) 
years past has been connected with the Empire Engineerin 
Corporation and H. S. Kerbaugh, Inc., 6 Church St., New Yor! 
is now associated with George W. Rogers & Co., Inc, 
Broadway, New York. Mr. Value has had many years’ ex 
perience as an engineer on New York subway work, t! 
Niagara power tunnels and the Croton Aqueduct. 

Mr. Clarence D. Pollock, M. Am. Soc. C. E., Park Row Bldg 
New York, has been appointed Consulting Engineer, and M; 
Zenas W. Carter, Boston, Mass., Field Secretary, of th: 
Granite Paving Block Manufacturers’ Association of th: 
United States. Mr. Pollock has served as Chief Engines 
of Paving of the City of Havana, Cuba, and Chief Engineer: 
of the Department of Paving of San Antonio, Tex. He wa 
formerly connected with the Bureau of Highways of the 
Boroughs of Manhattan and Brooklyn, New York City. 


Mr. John N. Carlisle has resigned as State Highway Com- 
missioner of New York, at the request of Governor Whit- 
man, who has appointed Mr. Edwin A. Duffy, a former Dis- 
trict Atttorney of Cortland County, and a personal friend of 
the Governor, at the head of the Highway Department. In 
reply to Mr. Carlisle’s letter of resignation, Governor Whit- 
man wrote that he accepted it “with a full appreciation of 
what Mr. Carlisle had endeavored to accomplish in the High- 
way Department and of his unblemished personal reputation 
and unimpeachable character.” Mr. Carlisle was appointed 
Highway Commissioner by Governor Sulzer in May, 1913. 
Soon after his appointment he effected an entire reorgan- 
ization of the department upon nonpolitical principles, plac- 
ing the heads of the nine state divisions under civil service, 
and the whole engineering bureau under Mr. George A. 
Ricker, M. Am. Soc. C. E., as First Deputy Commissioner. 


Dr. Allen J. McLaughlin, the recently elected Health Com- 
missioner of Massachusetts, has selected his administrative 
staff, and the appointments have been approved by the Gov- 
ernor. Under the reorganization of the State Health Depart- 
ment the appointments are as follows: Mr. X. H. Goodnough, 
M. Am. Soc. C. E., Chief Engineer, Director of the Division 
of Sanitary Engineering, with a salary of $5000 per annum; 
Mr. H. W. Clark, Chemist, Director of the Division of Water 
and Sewerage Laboratories, $4000 per annum. Mr. William 
C. Hanson, Director of the Division of Records and Accounts, 
$3000 per annum; Mr. Hermann C. Lythgoe, Director of the 
Division of Food and Drugs, $3000 per annum; Prof. Milton 
J. Rosenau, Pathologist, $1500 per annum; Dr. Eugene R. 
Kelley of Seattle, Director of Communicable Diseases, $4000 
per annum. Messrs. Rosenau and Kelley are new members 
of the staff. The other three occupied similar offices under 
the old organization. 


Mr. Ambrose Swasey, who has just given $200,000 to create 
a fund to be known as the Engineering Foundation, for the 
benefit of the engineering profession, is a partner in the 
famous firm of Warner & Swasey, of Cleveland, which has 
a world wide reputation for its achievements in the construc- 
tion of astronomical instruments. Mr. Swasey was born on 
a farm in Exeter, N. H., and learned the machinist trade in 
his native town. In 1870 he entered the employ of the Pratt 
& Whitney Co. of Hartford, Conn., and quickly showed extra- 
ordinary ability in the solution of complex mechanical prob- 
lems. He invented the epicycloidal milling machine for 
producing the true theoretical curves of gear teeth. In 1880 
Mr. Swasey, ih company with Mr. Worcester R. Warner, with 
whom he had been associated in work in his native town 
and who had gone with him to the Pratt & Whitney Works, 
removed to Cleveland and undertook the business of building 
high-class machine tools. The interest of both partners 
in science, especially astronomy, and the reputation for high- 
class workmanship which the new firm soon gained led them 
to undertake the construction of the highest class astronomical 
instruments. Only six years after the new firm was organized, 
they received a contract under severe international competi- 
tion for constructing and mounting the great telescope at 
the Lick observatory in California, the greatest refracting 
telescope ever made at that time. Since that time the ma- 
chinery and mountings for the largest telescopes constructed 
in the United States have been carried out by the Warner & 
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Ss ey firm, in addition to their regular business as builders 
0 achine tools. He is one of the most respected citizens 
p eveland. He has been prominent in philanthropic and 
é itional work, has served as a director of some of the 
p ipal financial institutions, and has been President of the 
( land Chamber of Commerce. He was a charter member 
C 1e American Society of Mechanical Engineers, and was 


i ident of the Society in 1904. A portrait and biography 
¢ Ir. Swasey were published in our issue of Jan. 28, 1904. 
He has always taken an active personal interest in the 
é ineering societies of which he is a member and in every 
! ement for the welfare of the profession. His notabl 

for the benefit of engineers, made with characteristic 
modesty, will be appreciated by his many friends in the 
profession as a characteristic expression of Mr. Swasey’s 
gconerosity. 
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OBITUARY 

i i i ad 
W. D. Scott, General Manager of the Spokane, Portland 


& Seattle Ry., Oregon Trunk Ry., Oregon Electric Ry. and 
United Rys. Co., died Jan. 21, at his home in Portland, Ore., 
at 56 years of age. 

John M. Mack, a prominent contractor and financier, of 
Philadelphia, died on Jan. 26, aged 63 years. He began busi- 
nesS aS a paving contractor in Philadelphia in 1876, and be- 
came prominent in the asphalt paving field. He organized a 
dozen years ago the Asphalt Co. of America to consolidate all 
the asphalt interests of the United States. Afterward he en- 
gaged in street railway finance and organized the Philadel- 
phia Rapid Transit Co. 


Horatio F. Forrest, one of the earliest civil engineers of 
Manitoba, Canada, died in Winnipeg, Jan. 18, in his 76th 
year. He was born in Montreal, and began his professional 
career on the Intercolonial Ry. He went West in 1873, and 
was engaged in location surveys for the Canadian Pacific Ry. 
east of Winnipeg. For some years he filled the position of 
Government Inspector of railways, and was subsequently 
engaged as District Engineer of the Canadian Northern Ry., 
resigning that position about two years ago on account of 
failing health. Mr. Forrest ‘left a widow, two sons and one 
daughter. 
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COMING MEETINGS 


AMERICAN CONCRETE INSTITUTE. 

Feb. 9-12. Convention at Chicago, Ill. 
Harrison Bldg., Philadelphia, Penn. 

CHICAGO CEMENT SHOW. 

Feb. 10-17. At Chicago. Secy., J. P. Beck, Universal Port- 
land Cement Co., Chicago. 

AMERICAN CONCRETE PIPE ASSOCIATION. 

Feb. 15-16. Annual convention at Chicago. 
Hanson, 538 South Clark St., Chicago, Il. 

AMERICAN INSTITUTE OF MINING ENGINEERS. 

Feb. 15-17. Annual meeting at New York City. Secy., 
Bradley Stoughton, Engineering Societies Building, New 
York City. 

NATIONAL PAVING BRICK MANUFACTURERS ASSOCIA- 
ION 


Feb. 15-20. Annual convention at Detroit, Mich. 
Will P. Blair, Engineers Building, Cleveland, Ohio. 
IOWA ENGINEERING SOCIETY. 
Feb. 17-19. Annual meeting; 
Woodward, Iowa City, Iowa. 
MINNESOTA SURVEYORS AND ENGINEERS SOCIETY. 
Feb. 19-20. Annual meeting, at St. Paul, Minn. Secy., 
George H. Herrold, City Hall, St. Paul, Minn. 
INDIANA SANITARY AND WATER SUPPLY ASSOCIATION. 
Feb. 24, 25. Annual meeting at Indianapolis, Ind. Secy., 
Dr. W. F. King, State Board of Health, Indianapolis, Ind. 
ILLINOIS WATER SUPPLY ASSOCIATION. 
Mar. 9-11. Annual convention at University 
Secy., Edward Barlow, Urbana, III. 
AMERICAN RAILWAY ENGINEERING ASSOCIATION. 
Mar. 16-18. Annual meeting at Chicago, lll. Secy., E. 
Fritch, 900 So. Michigan Ave., Chicago, Ill. 


Secy., E. E. Krauss, 


Secy., E. S. 


Secy., 


at Iowa City. Secy., S. M. 


of Illinois. 


Louisiana Engineering Society — At the annual meeting 
held Jan. 9 the following officers were elected: President, L. 
C. Datz, Engineer of Roadway, New Orleans, La.; Secretary, 
W. T. Hogg; Treasurer E. H. Coleman. 


Cornell Society of Civil Engineers—The statement under 
this head in “Engineering News,” Jan. 28, that Charles N. 
Green was President, was an error. The President of the 
Society is Clyde Potts, Consulting Engineer, New York City. 
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Montana Institute of Municipal Engineers— The third 


annual meeting was held at Billings, Mont., Jan. 19 to 21. The 
following officers were elected: C. E. Durland, of Billings, 
President; Vice-President, C. W. Helmick, Helena; Secretary- 
Treasurer, C. C. Widener, Bozeman. 

Forest Products 
ranged for a 


Federation—This organization 
meeting in the interest of all branches of 
lumber industry, to be held at the La Salle Hotel, Chicago, 
Feb. 24-25. E. A. Sterling is Secretary and R. S. Kellogg is 
Treasurer, with offices at 1621 Otis Building, Chicago. 

Springfield Engineers Club—This club was organized at 
Springfictd, Ill, Jan. 25, with a membership of 65 engineers 
and architects. President, Clifford Older, Bridge 
Illinois Highway Commission; Vice-Presidents, P. C. McArdle, 
Principal Assistant Engineer, Illinois Highway Commission, 
and Frank H. Hamilton, City Commissioner; Secretary, J. R. 
Hughes. 


has ar- 


the 


Engineer, 


Kansas Engineering Society—The seventh annual meeting 


was held at Topeka, Kan., Jan. 19 to 20. Papers were read 
covering a variety of subjects including steel sheetpiling, 
painting and protection of structural steel, office filing sys- 


tems, Topeka sewer work, Kansas highways, city planning. 
irrigation, sewage purification, concrete construction, railway 
operation, municipal government and the regulation of public 
utilities. 

Connecticut Society of Civil Engineers—The 3ist annual 
meeting will be held in the Mason Laboratory, Sheffield Scien- 
tific School, Yale University, Feb. 9 and 10. The program 
includes many interesting papers on subjects such as the 
Alaska railway situation, port development at New London, 
the Yale Bowl, valuation of public utilities and others. The 
annual dinner will be held at the Hotel Taft on the evening 
of Feb. 9. The secretary is J. Frederick Jackson, New Haven, 
Conn. 

American Concrete Pipe Association—At the annual meet- 
ing, to be held at the Auditorium Hotel, Chicago, Feb. 15 and 
16 the following papers are to be presented: “Reinforced- 
Concrete Drain Tile,” W. J. Schlick; “Cement Tile and the 
Drainage Engineer,” J, H. Schmeltzer, Manteno, IIL; “Con- 
crete Sewer Pipe,” L. R. Ferguson, Association of American 
Portland Cement Manufacturers; “Concrete Pipe for Railway 
Culverts,” C. H. Cartlidge, Bridge Engineer, C. B. & Q. R.R., 
Chicago. 

Idaho Society of Engineers—The sixth annual convention 
of the society was held at Boise, Idaho, Jan. 26 to 28. Papers 
were presented as follows: “Outfits, Transportation, Camps, 
etc., for Surveying Parties,” by James Spofford; “A Railroad to 
Connect North and South Idaho,” by Lee Highley; “Mining,” 
by F. W. Callaway; “The Camera in Connection with Engi- 
neering Reports,” by W. R. Heyde; “Cost of Power and Pump- 
ing for Irrigation, Minideka Project,” by Barry Dibble; /‘Re- 
quirements of Underwriters for Power Plant,” by H. A. 
bright; “Problems and Construction of an Irrigation Sys- 
tem,” by W. O. Cotton; “Promoting an Irrigation Scheme,” 
by W. H. Gibson; “Construction of an Irrigation System,” by 
D. G. Martin, Edward Hedden, F. A. Wilkie, S. M. 
W. G. Sloan. 


Sea- 
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Albany Society of Civil Engineers—The annual banquet 
and election of officers was held Jan. 26. In the absence of the 
President, Frank R. Lanagan, who is on a trip to Porto Rico, 
Harvey O. Schermerhorn presided. The following officers were 
elected for 1915: President C. C. Covert, District Engineer, U. 
S. Geological Survey; Secretary, Ernest G. Raynor; Treasurer, 
Wilber E. Anderson. At the dinner Arnold G. Chapman, re- 
cently Deputy State Engineer, was the toastmaster. Speeches 
were made by R. E. Horton, Consulting Engineer, of Albany, 
who gave many interesting reminiscenses of his experience in 
hydraulic engineering; Maj. M. J. McDonough, Corps of Engi- 
neers, U. S. A., who paid a glowing tribute to the civil engi- 
neers’ contribution to progress and civilization: Geo. A 
Ricker, Deputy State Highway Commissioner: Frank M. Wil- 
liams, State Engineer, and William R. Hill, Consulting Engi- 
neer, of Albany. 
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A Non-Returnable Cloth Cement Sack 


The Universal Portland Cement Co. announces that it is 
now offering dealer-customers a new type of cement package 
in the form of a non-returnable cloth sack. After a great 
deal of study and experiment it has succeeded in working out 
a sack that can be sold for 5c. each, and which at the same 
time should stand anywhere from five to six times as much 
rough handling as the average paper bag. 
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The company is now offering these sacks in an experi- 
mental way, with the idea of seeing whether or not they will 
be of assistance in sack problem as far as the 
retail dealer in cement is concerned. The intention is to put 
the retail dealer in portland cement on the same basis as the 
retail dealer in other commodity that must be 
sold in packages—that is to say, he will be furnished with a 
package that he can sell outright and with which he need 
not bother further. The initial price of these packages will 
be rather high as compared with paper bags, but they will 
represent no inconsiderable salvage value to the class of trade 
getting them. <A farmer now four sacks of cement in 
paper and nothing to show for the 10c. package charge 
that he paid. By paying 16c. a barrel more, he can get four 
sacks of cement in one-trip cloth sacks which will be avail- 
able for a number of later uses. 
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Road Searifier Attachments 
A scarifier attachment for road scrapers has recently been 
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far draws air up through the tubes and over the content 
assist in the drying. The tube unit is placed in a bricke 
flue over a gas or coal furnace so that hot gases are mad. 
circulate around each tube before discharge. Steel 
plates facilitate access and removal. Heat absorption is 
cilitated by the number of tubes and gases leave at 200° F. 
center of gravity of the load of material is kept close to 
center of the dryer and the fall is only 15 in. so that w 
done, power required and wear incurred are decreased 
single-tube dryer designs. The large heating surface and 
movement through the tubes are claimed to result in operat 
at about one-third usual costs. Aw similar design has }. 
made for liquid and semiliquid maicrials like sludges, ta 
age, garbage, molasses, etc. The drying chamber, howe 
is sealed at both ends. At the feed end a central pipe ca: 
vapors and gases to a deodorizing tank or to the furnace: ¢ 
pipe is used to feed in liquids. Semiliquids are introdu 
after opening the end of the feed chamber. At the discha 
end a quick-opening double door closes all the tubes. 


ApDAMS Roap GRADER EQUIPPED WITH SCARIFIER 


put on the market by J. D. Adams & Co., Indianapolis, Ind. 
The accompanying view shows one of the outfits. The de- 
vice has been thoroughly tested under all conditions of road 
surface from clay to bituminous macadam, with entire success, 
it is claimed, provided the operator fully understands the ma- 
chine and its adjustments. Those scrapers which are equipped 
with wheel-leaning adjustments permitting the wheels to op- 
pose the side thrust on the inclined scarifier frame, give the 
best satisfaction in heavy work. 


* * * 


Multiple-Tube Rotary Dryers 

A dryer for solids is shown in the accompanying illustra- 
tion with five tubes fixed in steel supporting rings. This 
tube unit is supported, inclined at about 70°, on rollers, with a 
ball thrust bearing at the lower end, and is rotated through a 
bevel gear on the lower bearing ring. The tubes lead from a 
receiving chamber. The lower ends of the tubes open into a 
conical delivery chamber but restraining plates leave only 
that of delivery opening found best for the particular 
material in hand. As the tube unit rotates, each tube takes in 
and discharges a amount of fresh material. A 


area 


desired 


A Muutrpie-Tuse Rotary Dryer 


designs shown are known as the Houghton and are made by 
the Koller Boiler and Tank Co., Philadelphia. 


ae 
Direct-Current Cable-Testing Ammeter 


An ammeter for reading the flow in a direct-current cable 
without actually connecting the instrument into the circuit 
was recently placed on the market by the Metropolitan Engi- 
neering Co., 30 E. 42d St., New York City. The instrument 
has the familiar D’Arsonval arrangement of a coil moving 

(restrained) in a mag- 
netic field. Ordinarily 
the field is constant 
and the coil deflection 
dependent on a varia- 
ble current through it. 
For this ammeter the 
situation is reversed; 
the current is held 
constant and the field 
allowed to vary. 

A soft iron U-bar is 
placed around the ca- 
ble whose current is to 
be measured and se- 
cured by wing nuts to 
two studs on the back 
of the instrument case. 
These studs are parts 
of the magnetic pole 

pieces between which is the moving system. The magnetic 
condition of the loop depends on the current in the cable and 
the coil deflection in turn on the magnetic field (after current 
is sent through the coil from a small dry-cell connected 
through a high resistance). 

The utility of the instrument in measuring current without 
interrupting service on a cable is obvious. It has various other 
fields of usefulness like measuring stray direct current in dead 
cable sheaths or in alternating-current conductors. The stand- 
ard size is 400 amp. capacity; special sizes run up to 1000 
amp. ‘The inventor is F. W. Morris, Electrical Engineering 
Department, Edison Electric Illuminating Co., Brooklyn, N. Y 
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